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Finn l Report 


INTRODUCTION 


The Florida Solar Energy Center (FSEC) has retrofitted one of the 
Center's office buildings, approximately 5,000 square feet of space, with 
solar air conditioning and heating as a demonstration of the technical 
feasibility to the many visitors to the Center and the residents of East- 
Central Florida. The project provides a unique opportunity to compare 
high-teinperature, n.on- imaging, non-tracking, evacuated-tube collectors 
with the imaging and '•acking collectors used in the Disney World and the 
Florida Welcome Static.:-, solar heating and cooling (SI1AC) demonstration 
projects, since the three projects are similar in environments! conditions, 
size and configuration. The project is part of the Department of Energy's 
Solar Heating and Cooling Demonstration Program Second Program Opportunity 
Notice (PON-2) . 

The project is situated just north of Port Canaveral and south of the 
Cape Canaveral Air Force Station and is visible to the hundreds of persons 
entering and leaving the Air Force Station each day. Percentage of avail- 
able sunshine is nearly uniform at 60 to 70 percent throughout the year. 
Daytime temperatures average 86F in the summer and 65F in the winter, with 
overnight freezing extremely rare. 

The building which is serviced by the SHAG project provides space for 
electronic data processing equipment and offices for 20 persons and also 
includes a small mechanical shop for prototype and maintenance functions 
and an electronics shop. The building is of single-story cement block con- 
struction on a concrete slab, with a flat roof of built-up tar and gravel 
on an insulating roof deck. Ceilings are fiberglass tiles suspended one or 
more feet below the roof. Building dimensions are approximately 50 feet by 
100 feet by 12 feet high, with the length of the building oriented east- 
west. The roof has 6 foot overhangs on east, west and south sides. There 
is very little window area in the building. 

DESIGN PHILOSOPHY 

The system was originally designed to supply approximately 70 percent 


1 


of the annual cooling load for one building and 50 percent of the annual 
heating load for three buildings. This latter objective of providing 50 
percent of the heating requirements for three buildings was changed to 
provide 100 percent of the heating load for one building (the one which 
is also cooled) as an economy measure. 

The solar energy system for the Research, Development and Demons t ra- 
don Division (RD&D) building is shown scbemtically in Figure 1, The 
design of the system was kept simple and employs five bydronic loops: 

• Energy collection loop 

• Chilled water production loop 

• Space cooling loop 

• Space heating loop 

• Energy rejection loop 

Use of both hot water storage and chilled water storage effectively 
decouples the loops, facilitating analysis and operating controls. Since 
cooling is the major energy consuming mode in Florida, the collectors are 
tilted to the south at 15 degrees (latitude minus 13 l s°) , to maximize summer- 
time collection. Pump head and pipe sizes were optimized (consistent with 
construction cost) to minimize parasitic power. Tank insulation was applied 
to limit unwanted thermal losses and gains to approximately 6 percent of the 
collected heat. 

Collector 

Absorption chillers available for use in SHAG systems typically require 
high- temperature. (180F to 200F) water, and all such devices which may become 
available are expected to require relatively high-temperature water. Florida 
skies are frequently subject to intermittent cloud cover, so it was felt that 
an evacuated collector making use of diffuse insolation would be more effec- 
tive than a concentrating collector for producing liigh-temperature water in 
the Florida environment. General Electric's TC-100 was the. collector chosen. 
The collectors each have 10 evacuated tubes and employ a single "sawtooth" 
Coilzak reflector underneath the tubes. Total collector area was sized to 
match the. building's normal maximum cooling load, 216,000 Btu/hr. 
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Existing Air 
Conditioner 



Figure 1. Simplified Hydronic Schematic of the Solar System 








Chiller 


The water chiller Is the Arkla model WFB-300 which has a nominal 
rating of 25 tons. It is supplied with hot water from storage and de- 
livers its chilled water to storage. The controls are arranged so that, 
for the chiller to turn on, there in sufficient thermal energy in hot 
water storage for approximately one hour's operation of the chiller and 
enough chilled water storage capacity to receive the chiller output for 
one hour. These operating conditions were chosen to prevent short-cycling 
of the chiller and the resulting lower COP. 

Storage 

In specifying storage it Is Important to consider the relationship 
between storage size and area of collectors, cmergy available for opera- 
tion at night and on cloudy days, system thermal inertia, and cost. Con- 
sidering these factors, design was established at 3,000 gallons for hot 
water storage, and 6,000 gallons for chilled water storage. The energy 
budget allowed for 6 percent loss of heat collected from storage and pip- 
ing. Comparative energy capacities of the. system are shown in Table 1. 

Table 1. Energy Capacities of SHAG System 

Capacity 


Quantity 

Millions of Btu's 
Summer 

per day 
Winter 

Solar thermal energy collection 

up 

to 

1.9 


to 

1.3 

Hot water storage (ref. 165F) 

up 

to 

1.4 

up 

to 

1,4 

Hot water demand 

up 

to 

2.6 

up 

to 

1.0 

Chilled water production 

up 

to 

1.3 

up 

to 

0.8 

Chilled water storage (ref. 53P) 

up 

to 

0.75 

up 

to 

0.75 

Chilled water demand 

up 

to 

1.6 

up 

to 

0.5 

Note, that the maximum energy that 

can be 

stored as hot 

and chilled 


water combined is almost exactly that required for a day's cooling. 


Controls 


System controls are standard pneumatic devices. Exceptions are the 
solar Intensity controller, the temperature differential controller and 
two time-out relays, which arc all part of the collector pump controls. 
Figures 2 through 9 show each mode of operation and the logic statements 
by which the system is controlled for each mode. 

Piping 

All outdoor piping, except the small diameter tubing connecting the 
collectors to the headers, is copper pre-lnsulated with polyurethane foam 
and having an overall 60-mil white PVC jacket. It provides very good in- 
sulation, Is well protected from weather and physical damage. Is attractive 
in appearance, and seems to be cost-effective in its application, 

PROBLEMS ENCOUNTERED AND THE SOLUTIONS 

During evolution of the design, two significant details were changed. 

We were concerned about a high likelihood of air entrainment and/or entrap- 
ment in high points in the collectors. The General Electric TC-100 collec- 
tor uses a continuous copper tube waterway which GE refers to as a serpentine 
and which contains, in each collector, 12 non-ventable high points (see 
Figure 10) when the collector is normally mounted tilted to the south from 
horizontal and the tubes and reflectors are oriented north-south as recommend- 
ed by GE. It was concluded there was insufficient data to justify ignoring 
widely proven good engineering design practices by designing a system having 
1,200 known non-ventable high points. This system, therefore, has the tubes 
oriented east-west to minimize the potential risk. (It should be noted that 
the risk cannot be eliminated, as the GE TC-100 uses a 360° loop in the copper 
tubing at each inlet and outlet.) Also, thermal per ft. lance data later sup- 
plied by GE suggest performance may be improved when mounted with the tubes 
east-west. 
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FIGURE 4. Coollnf From ChUlod Motor 
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FIGURE 5, Coollno Front Backup 
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FIGURE 7. Heallno From Back-up 
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Figure 10 

View of GE TC*100 Collector 
Showing “Hair Pin" Waterways 


Cost was the project's biggest problem. The proposal was submitted 
on November 17, 1976, and the signed contract was received in late September 
1977. During that interval, construction activity greatly increased in 
Brevard County, and construction costs rose. 20 to 25 percent. Steps taken 
to offset cost increases included? 

• Eliminating n separate heat exchanger for rejecting thermal energy 
off the collectors when surplus heat is collected. Instead, excess 
heat is absorbed by chilled water from storage, which eventually re- 
jects the excess .heat through the absorption chiller and then through 
the water tower (see Figure 8). 

• Equipment building was re-designed and reduced in size, 

• FSEC constructed the building and concrete pads for storage tanks and 
water cooling tower. 

• FSEC purchased and mounted the collectors, the chiller, and the cool- 
ing tower . 


To be sure, the FSEC accepted greater risk than had a turn key 
construction contract been awarded, but the result was financially satis- 
fying. The project met its re-estimated cost at completion of $220,800, 
compared with the negotiated estimated cost of $2i5,602 and an estimated 
cost without the cost reduction effort of more than $270,000. 

Other problems encountered during construction and start-up included 
numerous late receipt of parts and a controls problem. Careful planning 
to ad3ute solar-heated hot water to operate the chiller went for nought 
because of a misunderstanding between the detail design engineer and the 
contractor regarding operational controls on the chiller. The contractor 
believed he was following the engineer's instructions when he (a) discon- 
nected the motor-operator of the hot water input diverting valve, (b) re- 
placed the electric motor with a vacuum-operator, and (c) connected the 
vacuum-operator to the system controls. The chiller was not designed to 
operate in this way, and, in fact, will not operate when so disconnected. 
Consequently, the contractor had to reinstall the chiller controls and 
interface system controls and the chiller differently. 

During installation, in early May, only three glass collector tubes 
were broken. An additional 36 tubes self-destructed by June 28, 1979. 
Since June 28, however, only one tube has self-destructed. 

V 

SUMMARY 

The system has operated well, as planned, and without problems since 
the chiller was turned on May 24, 1979. It is not instrumented, so a 
quantitative performance evaluation is not possible. However, a count of 
the number of hours of space cooling from solar and a count of the total 
number of hours of space cooling indicates a solar fraction of about 50 
to 60 percent during the summer cooling season. 

Experience so far has been good with the collector tubes mounted in 
the east-west orientation, with both flow and performance seeming to be 
normal at all times. The reflector troughs have remained clean and clear, 
any dirt or debris being removed by rain. We think we made a good choice. 
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The problems encountered are considered to be typical In magnitude 
and were easily handled. System activation date of May 24, 1970, was 
32 days late, primarily due to late parts delivery. Cost performance 
turned out well, too, ns final project cost was just over the re -esti- 
mated figure of $220,800. 
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PROJE CT COST SUMMARY 


Cost Element 
Design 

Construction & Installation 
Frames 
Collectors 
Tanks 
Chiller 
Water Tower 
Plumbing 
Controls 
Insulation 
Pumps 
Masonry 
Other 

Project Management 
Total Project Cost 


Materials 

Labor 

Total 

- 

$14,438 

$14,438 

$11,960 

10,540 

22,500 

38,688 

720 

39,408 

12,600 

720 

13,320 

18,595 

- 

18,595 

1,794 

62 

1,856 

32,880 

21,795 

54,675 

6,690 

6,385 

13,275 

4,471 

6,710 

11,181 

4,200 

1,200 

5,400 

3,407 

5,507 

8,914 

6,710 

4,540 

11,250 

- 

6,032 

6,032 

$142,307 

$78,537 

$220,844 


PROJE CT CH RONOLOGY 


76 Nov 17 Technical Proposal submitted to Energy Research and De- 

velopment Administration in response to PON DSE-76-2. 

77 Mar 11 Cost Proposal submitted to ERDA. 


77 June, 22 Cooperative Agreement negotiated with ERDA, 

77 Sept 20 Cooperative Agreement signed by the C. n tree ting Officer. 

( 

77 Nov 14 Contract awarded to Stottler-Stagg and Associates to 

perform detailed construction drawings and specifications 
for the system. 


78 June 16 Final design review with the government's Project, Manager. 

78 June 27 Construction drawings approved subject to the incorporation 

of comments. 


78 Aug 24 Construction bids opening. Island Mechanical Contractor 

apparent successful (low) bidder. (Island Mechanical Con- 
tractor later changed name to S.I. Goldman Company.) 


78 Sept 24 

Contractor notified to proceed. 

78 Nov 28 

Chiller delivered. 

79 Mar 8 

Storage tanks delivered. 

79 Mar 19-21 

Collector frames installed. 

79 Apr 30 - 
May 2 

Evacuated glass tubes installed on collectors and ene.rgy 
collection begun. 
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Project Chronology 
Page 2 


79 May 24 


Chiller activated with solar-heated water. Scheduled 
date was missed due to chiller controls being inadver- 
tently disabled by contractor. 


79 June 29 Dedication by DOE's Omi Walden, State Senator John Vogt 

and State Senator Clark Maxwell. 


79 Aug 16 


Acceptance Test complete. 
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SYSTEM ACCEPTANCE TEST DATA 



TEMPERATURE READINGS - FAHRENHEIT 



PUMP ACTUATION 




CONTROL SYSTEMS CHECKOUT 
AND CALIBRATION 


A* Solar Energy Collection, Conversion and Storage Subsystem 


STEP 


ACTPN/RESPONSE 


I. Establish following conditions; 

1. 1 PE-1 actuated (R and B contacts OPEN) PE-1 ACTUATE D ok 

because temperature at solar array 

supply (outlet)(T-l) not below 38°F. PE-1 
purpose (array freeze protection) will be 
tested in Ste p 5 . 

1.2 R8 actuated (1 and 3 contacts CLOSED be- R8 ACTUATE D P-1 

cause water in BW storage tank is above running ok 

low water level, HW low water level 

switch will be tested in Step, . 

(Omega Mod. 2176A, W/'T' thermocouple 
digital thermometer used as standard 
at all dial thermometer locations, ) 


1.3 Place hand -off -auto- switch on P-1 ' Switches in AUTO 

starter and P-1 on-off -auto switch positio n ves 

on control panel in AUTO positions. 


2, Test timer control of subsystem; 

2.1 Turn solar controller OFF. R9 DEACTIVATED - 

Solar controller 

NOTE - Ste p 2 a ccepted without test, light OFF 

timer having already proven itself. 

2.2 Chock to see that R1 is deactivated (1 and R1 DEACTIVATED - 

4 contacts CLOSED) because daylight is 

being detected by photocell (unless we 
arc doing this at night). Photocell con- 
trol will be tested in Ste p 4 

2. 3 Time operation of timer-1 and timer-2; 
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2.3. 1 Wait until P-1 is winning. Then measure 
time between when P-1 STOPS and P-1 
STARTS again. 

NOTE - P-1 red and green indicating 
lights on control panel can be used as 
indicators of F-l operation for this 
step and steps following for this subsys- 
tem. 

2.3.2 Then measure time between when P-1 
STARTS and P-1 STOPS again. (See 

2.3. 1 NOTE) 


3. Test solar controller control of 

subsystem; 

3. 1 Calibrat e T-l t ransmitter. RC-1 
receiver controller an d T-l temper- 
ature readout on control panel using dial 
thermometer near T-l transmitter 
as standard; 

3. 1. 1 Note the input temperature to PORT # i 
of receiver controller. 


NOTE - Input temperature to PORT #1 
of receiver controller is to be taken as 
temperature being read on dial thermo- 
meter near T-l transmitter. 

3. 1.2 Note temperature indicated o n T-l 

temperature readout on control panel. 

It should be same as input temperature 
to PORT #1 in Step 3. 1.1. 


Time between P-1 
STOPPING and P-1 
STARTING i s - . 

Should be time set on 
timer -1 dial 


Time between P-1 
STARTING and P-1 
STOPPIN G - . 

Should be time set on 
timer-2 dial. 


Input temperature 185 °F 
at dial thermometer loca- 
tion 


Temperature on T-l 
control panel readout 
185 °F 


NOTE - If temperatures are not the same, 
remove cover fro m T-l transmitter 
and turn adjustment screw until T-l 
temperature readout on control panel is 
the same as the input temperature to 
PORT #1. 
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3. 1.3 Set tho desired throttling range of TR a t 21 % 

RC-1 which is 21% . 


3. 1.4 Turn the control point adjustment screw 
on receiver controller CLOCKWISE until 
PE switch clicks or temperature scale 
rotates 1 1/2 revolution. Then turn con- 
tol point adjustment screw COUNTER- 
CLOCKWISE until PE switch clicks. 


CW until click 

-or- 

CW until 1 1/2 rev. 
CCW until click 


3.1.5 Lift the control point scale on receiver Control point scale 

controller to disen the gear teeth reads 185 ° F 

and set the scale to the temperature 
noted at PORT #1 in Step 3. 1. 1. Release 
the control point scale so that it will 
reengage the gear teeth. 


3. 1.6 Turn the control point adjustment screw Control point scale 
on the receiver controller until the indicates 45 ° F 

scale indicates the desired receiver con- 
troller set point. RC set point is 45°F . 


3,2 Calibrate T -2 transmitter and T -2 tern* Temperature on dial 

perature readout on control panel by thermometer near T-2 

repeating Step 3. 1.2 substituting T-2 for 176.2 ° F 

T-l . 

Temperature on T-2 
control panel readout 
176 °F 


NOTE - No receiver controller is used 
with T-2. Temperature to PORT #1 is 
taken to be temperature on dial thermo- 
meter near T-2 transmitter. 

3. 3 Turn solar controller ON 


3. 4 Wait for or cause solar controller to 
sense TA^15°F. Solar controller will 
cause P-1 to run by actuating R9 when 
A of 15°F is reached. P-1 will con- 
tinue to run until TA?5°F. (See 2. 3. 1 
NOTE) 


Solar controller lights 
ON - 


T1 when P-1 STARTS - ° F 
T2 when P-1 STARTS - ° F 
T1/T2A - ° F 

T 1 when P-1 STOPS - Q F 
T2 when P-1 STOP S - ° F 
T1/T2A - ° F 


NOTE - Steps 3.3 and 3.4 accepted 
without test, as solar controller was 
proven already through daily operation. 
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4. Tost photocell control oX subsystem*. 

4. 1 Repeat Step 2, 3.2 and while P-1 is run- 
ning place tape over photocell. P-l 
should stop running after time delay. 
Removing tape from over photocell 
should cause P-l to start running again 
after time delay. 

NOTE - Some delay hi P-l starting may 
occur due to timer actions. 


P-l STOPS with tape 
over photocell ves 

P-l STARTS after tape 
is removed from photo- 
cell ves 


5. Test freesso protection of solar array: 

5,1 Turn OFF solar controller. Solar controller lights 

OFF vos 

5.1a PULL R-9. R-9 OUT ves 


5.2 Remove T-l transmitter from well. 


HOLD transmitter until reading on T-l 
control panel readout settles. 


5.3 Place T-l transmitter sensing element 
into an ice bath with a test electronic 
thermometer. Note that P-l starts at 
38°F and remains running as tempera- 
ture drops further. If P-l does not 
start at 38°F recalibrate RC-1 control 
point using test thermometer as stan- 
dard. Set RC-1 control point dial at 
38°F. 

5.4 SLOWLY add tap water to ice. bath and 
note that P-l STOPS at 45° F and re- 
mains stopped as temperature rises. 

5.5 Remove T-l from ice bath, reinstall 
T-l in well, turn ON solar controller. 


5.6 Check calibration of T-l transmitter, 
and T-l temperature readout on con- 
trol panel by repeating Step 3. 1. 1 and 

3. 1.2. 
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T-l transmitter 
r emove d ves 


T-l, control panel read- 
out while T-l air out 
of well not read °F 


T-l in ice bath tes t x 
thermometer in bath x 


P-l STARTS: 

38 °F on test thermo- 
meter 
P-l STOPS: 

45 ° F on test thermo- 
meter 


Install T-l in well x 
Solar controller lights 
ON ves 

Input temperature 1 94 ° F 
(ref. 3.1.1) 

Temperature on T-l con- 
trol panel readou t 194 ° F 
(ref. 3.1.2) 
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Figure 1. Solar Energy Collection, Conversion and Storage Subsystem 
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B. Excess Heat Rejection Subsystem 
STEP 

6. Establish following conditions: 

6. 1 R7 actuated (1 and 3 contacts CLOSED) 

because water in chilled water (CW) 
storage tank is above low water level* 

CW low water level switch will be 
tested Step . 

6.2 Place hand-off-auto switch on P-6 starter 

and P-6 on-off -auto switch on control 
panel in AUTO positions. 

7. Calibrate T-3 transmitter: RC-3A, 

RC-3B, RC-3C, RC-3D receiver control- 
lers and T-3 temperature readout on 
control panel using dial thermometer near 
T-3 transmitter as standard: 

7. 1 Note the input temperature to PORT #1 of 
receiver controllers. 

NOTE - Input temperature to PORT #1 
of receiver controllers is to be taken as 
temperature being read on dial thermo- 
meter near T-3 transmitter. 

7.2 Note temperature indicated on T-3 temper- 
ture readout on control panel. It should 

be same as input temperature to PORT #1 
of receiver controllers in Step 7.1. 

NOTE - If temperatures are not the same 
remove cover from T-3 transmitter and 
turn adjustment screw until T-3 tempera- 
ture readout on control panel is the same 
as the input temperature to PORT #1 of 
receiver controllers. 


ACTIDN/RESPONSE 


R7 ACTUATE D ves 


Switches in AUTO 
positio n ves 


Input temperature 
181.6 °F 


Temperature on T-3 
control panel readout 
182 °F 


Set the desired throttling range of RC-3A RC-3A TR at 15 % 

which is 15%. 

Set the desired throttling range of RC-3B RC-3B TR a t 15 % 

which is 15%. 

Set the desired throttling range of RC-3C RC-3C TR a t 15 % 

which is 15%. 


Set the desired throttling range of RC-3D RC-3D TR a t 30 % 

which is 15%. 


Turn the control point adjustment screw 
on RC-3A CLOCKWISE until PE -3 A clicks 
or temperature scale rotates 1 1/2 revolu- 
tion. Then turn control point adjustment 
screw COUNTERCLOCKWISE until FE-3A 
clicks. 

NOTE - Control point scale turns in 
opposite direction from control point 
adjustment screw. 

Lift the control point scale on the receiver 
controller to disengage the gear teeth and 
set the scale to the temperature noted at 
PORT #1 in Step 7. 1. Release the control 
point scale so that it will reengage the 
gear teeth. 

Tvirn the control point adjustment screw on 
receiver controller until scale indicates a 
230°F set point. 

Adjust RC-3B Using click of PE-3B by 
repeating Steps 7.7, 7.7.1 and 7.7.2. In 
Step 7.7.2 set point is 205°F. 



CW until clic k x 
-or - 

CW until 11/2 rev, x 
CCW until click x 


Control point scale 
r cads 184 ° F 


Control point scale 
indicates 230 ° F 


Ref. Step 7.7 
CW until click 

-or - 

CW until 1 1/2 rev. x 

CCW until click x 


Ref. Step 7. 7. 1 
Control point scale 
reads 183 ° F 

Ref. Step 7. 7. 2 
Control point scale 
indicates 205 °F 
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7.9 


Adjust RC-3C using click of PE-3C by- 
repeating Steps 7. 7, 7. 7. 1 and 7. 7.2. 
In Step 7. 7.2 set point is 125°F. 


7. 10 Adjust RC-3D using click of PE-3D by 
repeating Steps 7. 7, 7. 7. 1 and 7. 7.2, 
In Step 7.7.2 set point is 180°F. 


Ref. Step 7. 7 

CW until click 

•or* 

CW until 11/2 rev. x 

CCW until click x 


Ref. Step 7. 7. 1 
Control point scale 
r cad s 183 ° F 

Ref. Step 7. 7. 2 
Control point scale 
indicates 125 °F 


Ref. Step 7 » 7 
CW until click 

-or- 

CW until 11/2 rev. x 

CCW until click x ~ 


Ref. Step 7. 7. 1 
Control point scale 
r cads 183 ° F 

Ref. Step 7. 7. 2 
Control point scale 
indicates 180 °F 


NOTE - RC-3A, RC-3B and RC-3D 
are not used in this subsystem but are 
now adjusted for other tests of other 
subsystems. 

8. Test T-3 control of P-6 and CV-6: 

NOTE - The approach to be used to 
demonstrate this control is that instead 
of the T-3 transmitter sensing the set 
point temperature, the set point of the 
receiver controller will be adjusted to 
the temperature being sensed by T-3 
transmitter to prove that when T-3 
transmitter temperature matches set 
point of receiver controller PE-3B will 
actuate. 


Note temperature on T-3 temperature 
readout on control panel. 

Adjust RC-3B receiver controller control 
point by turning control point adjustment 
screw to indicate temperature read in 
Step 8. 1. This simulates T-3 temperature 
moving to set point. PE-3B should - .ctuate 
starting P-6 and opening CV-6. 

Increase RC-3B control point by 5°F sim- 
ulating T-3 temperature decreasing 50°F. 
PE-3B i.Iiould deactuatc stopping P-6 and 
closing CV-6. 


T-3 temperature on 
control panel 182 ° F 

Control point scale 
indicates 184° F 


PE-3B ACTUATE D ves 
P-6 RUNNIN G ves 
CV-6 OPEN ves 

PE-3B DEACTUATED 
191 ° F 

P-6 STOPPE D ves 
CV-6 CLOSED ves 


Return RC-3B control point dial to RC-3B 
set point of 205°F. 


RC-3B control point 
dial at 205 °F 


Cooling From Chilled Water Subsystem 


STEP 


ACTION/RESPONSE 


Establish following conditions: 

Place heat-cool switch on control panel 
in COOL position. 

Place hand -off -auto switch on P-4 starter 
and P-4 on -off -auto switch on control 
panel in AUTO position 


Calibrate T-7 transmitter, RC-7 receiver 
controller and T-7 temperature readout 
on control panel by repeating Steps 3, 1, 

3. 1. 1, 3. 1.2, 3. 1.3, 3.1.4, 3. 1.5 and 

3. 1.6 substituting T-7 for T-l, 

NOTES - 

Ref. Step 3.1.3 throttling range for RC-7 
is 30%. 

Ref. Step 3.1.6 set point for RC-7 is 55°F. 


Heat -cool switch in 
COOL position yes 

In AUTO position s yes 


Ref. 3.1.1 

Input temperature 153.4 0 

Ref. 3,1.2 

Temperature on T-7 control 
panel readout 152.9 ° F 

Ref. 3.1.3 
TR a t 30 % 

Ref. 3.1.4 

CW until click 

-or- ’ 

CW until 11/2 rev. x 
CCW until click x 


I 

£ 
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Ref. 3.1.5 
Control point scale 
read s 53 0 F 

R ef. 3.1.6 
Control point scale 
indicates 55 ° F 

11. Calibrate T-6 transmitter, RC-6 receiver 

controller and T-6 temperature readout 
on control panel using a test thermometer 
(remove dial thermometer near T-4 and 
use as test thermometer) as standard: 

11. 1 Insert test thermometer into AHU plenum Test thermometer 
adjacent to T-6 transmitter sensing inserted yes 

element. Allow time for test thermo- 
meter to stabilize. 


11.2 Repeat Steps 3. 1, 3.1.1, 3.1.2, 

3.1.3, 3.1.4, 3.1.5 and 3.1.6 substi- 
tuting T-6 for T-l and test thermometer 
for dial thermometer. 


NOTES - 

Ref. Step 3. 1.3 throttling range for 
RC-6 is 10%. 

Ref. Step 3. 1. 4 Responsive item is 
CV-5 positioning ho mid (approx.) posi- 
tion. 

Ref. Step 3.1.6 set point for RC-6 is 
55 U F. 


11.3 Remove test thermometer. 


Ref. 3. 1. 1 

Input temperature 61 ° F 

Ref. 3.1.2 
Temperature on T-6 
control panel readout 
61 °F 


Ref. 3.1.3 
TR at 10 % 


Ref. 3.1.6 
Control point scale 
indicates 55 F test 
thermometer ou t yes 




12. Test T-7 control of chilled water circu- 

lation to cold deck and automatic change- 
over to existing backup DX system: 


i 
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12. 1 Note temperature on T -7 temperature 
at RC-7 set point by adjusting RC-7 
control i Joint dial to T-7 temperature 
read in Stop 12. 1. PE -7 should actuate 
STOPPING P-4 and STARTING backup DX 
airconditioning system compressor. 

#12.2 Simulate T-7 temperature at RC-7 set 
point by adjusting RC-7 control point 
dial to T-7 temperature read in Step 
12. 1. PE -7 should actuate STOPPING 
P-4 and STARTING backup DX aircon- 
ditioning system compressor. 

NOTE - Backup DX system t'stat must 
be calling for COOLING for DX system 
to start during this test. 

*NOTE - InSteps 12.2, 12.3, 15.2, 15.3, 
20.3, 20.5, 21.3 and 21.4, if the PE 
switch is already actuated, the simulated 
adjustment is equal to the PE switch differ- 
ential from the activation set point. This 
results in actual "action/responsc" being 
opposite to that originally indicated. 

12.3 Decrease RC-7 control point by 5°F simu- 
lating T-7 temperature decreasing 5°F. 

PE -7 should dcactuate STARTING P-4 
and STOPPING backup DX airconditioning 
system compressor. 


12.4 Return RC-7 control point dial to RC-7 
set point of 55°F. 


13. Test T-6 control of CV-5 
CV-5 NOT TESTED 


T-7 temperature read- 
out on control panel 
52 °F 


RC-7 control point di;*1 
a t 56 1/2 ° F 

PE -7 DEACTUATE S ye s 
P-4 STARTED yes ’ 
Backup DX system 
STOPPE D ves 


RC-7 control point 
dial at 51 1/2 ° F 

PE -7 ACTUATES ves 
P-4 STOPPE D ves 
Backup DX system 
STARTED ves 

RC-7 control point 
dial at 55 °F 
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D. Heating From Solar Energy and Heating From Backup System Subsystem 


-STEP ACTION/RESPONSE 

14* Establish following conditions: 

14. 1 Place heat-cool switch on control In HEAT positio n yes 

panel in HEAT position. 

14.2 Turn set point on RC-4 "UP" to STOP Chiller STOPPED ves 

chiller. 


14.3 Place hand-off -auto switch on P-2 Switches in AUT O yes 

starter and P-2 on-off-auto switch on 

control panel in AUTO positions. 

14.4 R8 actuated (6 and 8 contacts CLOSED) R8 ACTUATED ves 

because water in HW storage tank is 

above low water level. HE low water 
level switch will be tested in Step . 


14.5 NOTE - T-3 transmitter, RC-3C receiver 
controller, PE-3C and T-3 temperature 
readout on control panel have been cali- 
brated in Steps 7., 7.1, 7.2, 7.5, and 
7. 9. 


15. Test T-3 control of P-2, CV-1A, CV-1B 

and CV-2 in this subsystem: 


15. 1 


Note T-3 temperature on T-3 temperature T-3 temperature on 
readout on control panel. control panel 181 ° F 


15.2 


Set RC-3C control point dial to T-3 temp- 
erature from Step 15. 1 (simulating T-3 
transmitter sensor moving to RC-3C set 
point). When RC-3C control point dial 
indicates T-3 temperature P-2 will start 
and CV-1A, CV-1B, CV-2 actuators will 
move full distance towards valve bodys. 

See NOTE after 12.2 


RC-3C control point dial 
a t 186 ° F 
P-2 STOPPE D ves 
CV-1A actuator full 
towards diaphrag m ves 
CV-1B actuator full 
towards diaphrag m ves 
CV-2 actuator full 
towards diaphrag m ves 


NOTE - Subsystem is now in Keating from 
solar energy mode# These valve actuator 
positions will result in: 

CV-1A CLOSING Stopping HW from 
coil returning to existing HW boiler 
return. 

CV-1B OPENING allowing HW from 
coil to return to hot water storage 
tank. 

CV-2 OPENING between NC and C 
ports allowing supply hot water 
from hot water storage tank to flow 
to coil. 

CV-2 CLOSING between NO and C 
ports stopping supply hot water 
from HVV boiler supply to flow to 
coil. 

15. 3 Increase RC-3C control point dial 5°F 
(simulating T -3 temperature decreasing 
5°F) causing a switchover to HEATING 
from backup system mode. When this 
happens P-2 will stop and CV-1A, CV-1B, 
CV-2 actuators will move full distance 
towards diaphragm. 

See NOTE after 12.2. 

NOTE - These valve actuator positions 
will resultin’. 

CV-1A OPENING allowing HW 
from coil to return to existing 
HW boiler return. 

CV-1B CLOSING stopping HW 
from coil to return to hot water 
storage tank. 

CV-2 CLOSING between NC and 
C ports stopping supply hot 
water from hot water storage 
tank to flow to coil. 

CV-2 OPENING between NO and 
C ports allowing supply hot water 
from HW boiler supply to flow 
to coil. 


P-2 STARTE D yes 
CV-1A actuator full 
towards bod y yes 
CV-1B actuator full 
towards bod y yes 
CV-2 actuator full 
towards bod y yes 


33 


15.4 Return RC-3C control point dial to 125°F 
set point. 

15. 5 RE -SET RC-4 set point to 50°F. 

15.6 Place heat-cool switch on control panel 
in COOL position. 

E. Chilled Water Production From Solar Energy 


STEP 

16. Establish following conditions; 

16. 1 R8 actuated (6 and 8 contacts CLOSED) 

because water in HW storage tank is 
above low water level. HW low water 
level switch will be tested in Step . 

16.2 R7 actuated (6 and 8 contacts CLOSED) 
because water in CW storage tank is 
above low water level. CW low water 
level switch will be tested in Ste p . 

16.3 Place hand-off -auto switches on P-2, P-3, 
P-5 and CT-FAN starters in AUTO 
positions. 

16.4 Place P-2, P-3, P-5 and CT-FAN 
on-off -auto switches on control panel in 
AUTO position. 

16, 5 Place chiller off-auto switch on contro. 5 

panel in AUTO position. Status of chiller 
indicating lights on control panel will 
depend on T-3 and T-4 temperatures 
disregard at this time. 

1 6 . 6 Place switch in "COOL" position 

16.7 Disregard flow switch FS -3. Contacts 
have been shorted out. 


RC-3C control point 
scale reads 125 ° F 

Set poin t 50 C F 

In COOL position yes 


ACTION/RESPONSE 


R8 ACTUATED yes 


R7 ACTUATE D yes 


P-2 in AUTO yes 
P-3 in AUTO yes 
P-5 in AUTO yes 
CT-FAN in AUTO yes 

P-2 in AUTO yes 
P-3 in AUTO yes 
P-5 in AUTO yes 
CT-FAN in AUTO yes 

Chiller switch in AUTO 
po s itio n ves 


In 11 COOL 11 position? yes 
Ok ok 
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Calibrate T-4 transmitter, RC-4 receiver 
controller and T-4 temperature readout 
on control panel by REPEATING. 

Steps 3. 1, 3.1.1, 3.1.2, 3.1.3, 3.1.4, 

3. 1.5 and 3. 1. 6 substituting T-4 for 
T-l and RC -4 for RC-1. 


NOTES - 

Ref. Step 3. 1. 3 RC-4 throttling range 
is set at 30%. 

Ref. Step 3. 1, 6 RC-4 set point is 50°F. 


Ref. Step 3. 1. 1 

Input temperature 53 °F 

Ref. Step 3. 1, 2 
Temperature on T-4 control 
panel readou t 53.7 ° F 

Ref. Step 3.1. 3 
TR a t 30 % 

Ref. Step 3. 1, 4 
CW until clic k x 
-or* 

CW until 1 1/2 rev. 

CCW until click 


Ref. Step 3. 1. 5 
Control point scale 
reads 54 ° F 

Ref. Step 3.1.6 
Control point scale 
indicates 50 °F 


18 . 


Calibrate T-8 transmitter, RC-8 receiver 
controller and T-8 temperature readout 
on control panel by REPEATING Steps 
3.1, 3.1.1, 3.1.2, 3.1.3, 3.1.4, 3.1.5 
and 3.1.6 substituting T-8 for T-l and 
RC-8 for RC - 1. 


Ref. Step 3, 1. 1 

Input temperature 84.5 ° F 

Ref. 3.1.2 

Temperature on T-8 control 
panel readou t 84. 2 ° F 


NOTES - Ref. Step 3. 1. 3 

Ref. Step 3. 1. 3 RC-8 throttling range is TR a t 30 % 

set at 30%. 

Ref. Step 3. 1. 4 

Ref. Step 3. 1. 6 RC-8 set point is 85° F CW until clic k x 

-or - 

CW until 1 1/2 rev. 
CCW until click x 


Ref. Step 3. 1. 5 
Control point scale 
reads 84 ° F 

Ref. Step 3. 1. 6 
Control point scale 
indicates 85 °F 
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18a. 

19. 

20 . 

20.1 

20.2 

20.3 


Calibrate T-5 


NOTE - T-3 transmitter. RC-3D receiver 
controller. PE -3D and T-3 temperature 
readout on control panel have been calibra- 
ted in Steps 7., 7.1, 7.2, 7. 6 and 7.10. 


Test T-3 control of this subsystem: 


Set RC-4 control point dial to T-4 temper- 
ature on readout on control panel. This 
will actuate PE -4 so that PE -3D can be 
monitored, 

NOTE - Maintain PE -4 actuation by 
RESETTING RC-4 control point dial as 
required. 

Note T-3 temperature on T-3 temperature 
readout on control panel. 

Set RC-3D control point dial to T-3 tem- 
perature from Step 19.2 (simulating T-3 
transmitter sensor moving to RC-3D set 
point). Note when RC-3D control point 
dial indicates T-3 temperature; P-2 will 
start, CV-4 actuator will move full dis- 
tance towards valve body opening valve to 
allow HW to circulate between HW storage 
tank and chiller which will be detected by 
flow switch FS-1 CLOSING its contacts. 
FS-1 closing will start P-3. Chiller is 
enabled by R5 actuating. 

See NOTE after 12.2 

Green chiller indicating light on control 
panel will come ON. Red indicating light 
will be OFF. 


Temperature gauge on 
control pane l 49. 6 ° F 
Temperature at dial 
th or mo mete r 49.2 0 F 


RC-4 control point dial 
reads 53 1/2 ° F 
PE -4 ACTUATED ves 


T-3 temperature on 
control panel 177 ° F 

RC-3D control point 
reads 187 °F 


P-2 STOPPE D ves 
CV-4 actuator full 
CLOSE D ves 
P-3 STOPPED ves 
R5 DEACTUATES ves 


Green light OFF yes 
Red light ON ves 
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20.4 
20 . 4 . 

20.4. 

20.4. 

20.5 


20.6 

20.7 

21 . 

21.1 


Test T-8 control of CT-FAN at this point: 

1 Set RC-8 control point dial to T-8 temper- 
ature readout on control panel (simulating 
T-8 transmitter sensor moving to RC-8 
set point). 

When RC-8 control point dial indicates T-8 
temperature CT-FAN will START. 

2 Increase RC-8 control point dial 5°F 
(simulating T-8 temperature decreasing 
5°F) causing CT-FAN to STOP. 


3 Retujm RC-8 control point dial to 85°F 
set point 

Decrease RC-3D control point dial 10°F 
(simulating T-3 temperature dccresing 
10°P) causing PE -3D to deactuatc. When 
PE -3D deactuates P-2 will stop, CV-4 
actuator will move full distance towards 
diaphragm closing valve stopping IIW cir- 
culation between HW storage tank and 
chiller which will be detected by FS-1 
OPENING its contacts. FS-1 opening will 
stop P-3. Chiller will become disabled 
by R5 deactivating as chiller red indica- 
ting light on control panel will come ON 
and green go OFF, 

Return RC-3D control point dial to 180°F 
set point. 

Return RC-4 control point dial to 50°F 
set point. 


Test T-4 control of this subsystem: 

Set RG-3D control point dial to T-3 tem- 
perature on readout on control panel. 

This will actuate PE-3D so that PE -4 can 
be monitored. 


RC-8 control point dial 
reads 84 ° F 


CT-FAN START S vet 


RC-8 control point dial 
reads 89 ° F 

CT-FAN STOPS von 

RC-8 control point dial 
reads 85 ° F 

RC-3D control point dial 
read s 177 ° F 

P-2 STARTS ves 
CV-4 actuator full 

towards body yes 

P-3 STARTS ves 
R5 ACTIVATES ves 
Green light ON ves 
Red light OF F ves 


RC-3D control point dial 
indicates 180 ° F 

RC-4 control point dial 
indicates 5 0 °F 


RC-3D control point dial 
r eads ° F 

PE-3D ACTUATE D ves 


21.2 

21.3 


21.4 


21.5 

21.6 
21.7 


NOTE - Maintain PE-3D actuation by RE- 
SETTING RC-3D control point dial as 
required. 

Note T-4 temperature on T-4 temperature 
readout on control panel. 

Set RC-4 control point dial to T-4 tem- 
perature from Step 21.2 (simulating T-4 
transmitter sensor moving to RC-4 set 
point). 

See Step 20.3 note for response. 

See NOTE after 12. 2 


Decrease RC-4 control point dial 5°F 
(simulating T-4 temperature decreasing 
5°F) causing FE-4 to deactuate. 


Return RC-4 control point dial to 50°F 
set point. 


Return RC-3D control point dial to 
180°F set point. 

NOTE - P-5 started through 'CT* 
contacts in and under control ARKLA 
chiller. 


T-4 temperature on 
control panel 54 ° F 

RC-4 control point 
r eads 59 0 F 

P-2 STOPPE D ves 
CV-4 actuator full 
CLOSE D ves 
P-3 STOPPE D ves 
R5 DEACTUATES ves 
Green light OFF ves 
Red light O N ves 

RC-4 control point 
r eads 54 0 F 

PC -2 STARTS ves 
CV«4 actuator full 
OPEN vea 
P-3 STARTED ves 

R5 ACTIVATES ves 
Green light O N v e s 
Red light OF F ves 

RC-4 control point dial 
indicates 50 ° F 

RC-3D control point dual 
indicates 1 80 ° F 

P-5 cyclin g ves 
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FTU Solar Demonstration Projoct 


SEQUENCE OF OPERATION 


< 1 ) ' SOLAR ENERGY COLLECTION, CONVERSION AND STORAGE 

WHEN TEMPERATURE (T-l) AT THE SOLAR COLLECTORS EXCEEDS THE 
TEMPERATURE (T-2) AT THE HOT WATER STORAGE TANK BY tS°F, 
PNEUMATIC -ELECTRIC SWITCH (PE-3) WILL MAKE, ALLOWING PUMP 
(P-1) TO OPERATE. PUMP (P-1) WILL CONTINUE TO RUN UNTIL 
THE DIFFERENCE IN TEMPERATURES (T-l) AND (T-2) DROPS TO 
5°F. WHEN (PE-2) BREAKS, TIMER 1 ACTIVATES. WHEN TTMER 1 
TIMES OUT TIMER 2 IS ACTIVATED AND TIMER 1 IS RESET, RE- 
STARTING TIMING SEQUENCE. TIMER 2 OVER IDES (PE-2) TO ACTI- 
VATE PUMP (P-1) FOR SELECTED RUN TIME. (TIMER 2 SELECTS 
RUNNING TIME OF P-l; TIMER 1 SELECTS TIME BETWEEN RUNS) DUR- 
ING NIGHT HOURS PHOTOCELL ENERGIZES RELAY (R-l) WHICH DE- 
ENERGISES TIMERS . UPON RISE IN HOT WATER TEMPERATURE (T-3) 
ABOVE 230° F, PE SWITCH (PE-3A) WILL MAKE, OVERRIDING PE-2 
AND TIMERS AND SHUTTING DOWN PUMP (P-l) UNTIL FALL IN (T-3) 
BELOW 2 2 5° F . 

(2) EXCESS HEAT REJECTION 

UPON RISE IN HOT WATER TEMPERATURE (T-3) ABOVE 235* P PE 
SWITCH (PE-3B) WILL CLOSE ENERGISING PUMP (P-6) AND VALVE 
(CV-6) FOR EXCESS HEAT REJECTION UNTIL FALL IN (T-3) 0ELOW 
230° F. 

( 3 ) ABSORPTION CHILLER. COOLING TOWER AND CHILLED WATER 
STORAGE 

WITH THE CHILLER SELECTION SWITCH IN THE "AUTO" POSITION AND 
THE SYSTEM SELECTION SWITCH IN THE COOL POSITION THE FOLLOWING 
SEQUENCE IS ACTIVATED: UPON RISE IN HOT WATER TEMPERATURE 

(T-3) ABOVE 180° F AND RISE IN CHILLED WATER TEMPERATURE (T-4) 
ABOVE 50 * F, PE SWITCHES ( PE- 3D ) AND (PE-4) MAKE, OPENING VALVE 
(CV-4) TO ALLOW HOT WATER FLOW TO CHILLER AND ENERGIZING RELAY 
(R-4) WHICH ACTIVATES HOT WATER PUMP (P-2). THREE WAY CONTROL 
VALVE (CV-3) REGULATES THE FLOW OF 


40 


HOT WATER AH REQUIRED FOR CHILLER OPHRAT1 ON TO PRGVIUp A 
MINIMUM CHILLED WAT MR SUPPLY TEMPERATURE (T-5) OF 40°F . 

UPON HI H K IN CONDENSER WATER TEMPERATURE (T-8> ABOVE 8S*P 
PH SWITCH (PK-tt) MAKES , ENERGIZING COOLING TOWER FAN UNTIL 
FALL IN (T-H) BELOW 80® F. UPON FALL IN HOT WATER TEMPERATURE 
(T-3 ) BELOW 170® F OR FALL IN CHILLED WATER TEMPERATURE (T~4) 
BELOW ‘I 5“ F , PUMPS (P-2), (P-3), (P-5), CHILLER AND COOLING 

TOWER FAN ARE SHUT DOWN. 


(4) AIR CONDITIONING SYSTEM CONTROL 

WHEN SYSTEM $ ELECTION SWITCH IS IN COOL POSITION, UPON RISE 
IN CHILLED WATER TEMPERATURE (T-7 ) ABOVE 5 2° F , PE SWITCH (PE-7 ) 
WILL MAKE, ACTIVATING RELAY (R-2) WHICH ENABLES BACK-UP CHILLER 
TO OPERATE AND WHICH DE-ACTIVATES CHILLED WATER PUMP (P-4) , 
STOPPING FLOW TO THE AI1U. (PE-7), UPON RISE IN (T-7) ABOVE 
52 e F, ALSO D E- ACTIVATES PUMP (P-6) AND VALVE (CV-»0 UNTIL FALL 
IN (T-7) BELOW 47* F. CONTROL VALVE (CV-5) IS MODULATED TO 
MAINTAIN A COLD DECK TEMPERATURE (T-6) OF 55° F. 


(3) HEAT ING SYSTEM CONTROL 


WHEN SYSTEM SELECTION SWITCH IS IN HEAT POSITION, UPON RISE IN 
HOT WATER TEMPERATURE (T-3) ABOVE 125° F, PE SWITCH (PE-3C) MAKES 
ENERGIZING VALVES (CV-1A) , (CV-lU) , (CV-2) WHICH SWITCH THE 

AHU HOT WATER SOURCE FROM BOILER TO SOLAR HW STORAGE TANK,, 

(PE-3C) ALSO ENERGIZES RELAY (R-3) WHICH ACTIVATES HW PUMP (P-2) 
(PE-3C) REMAINS ENERGIZED UNTIL FALL IN HOT WATER TEMPERATURE 
(T-3) BELOW 12 Cf F. CONTROL VALVES (CV-lA) , (CV-HO AND (CV-2) 


ARE NORMALLY OPEN FOR FLOW OF HOT WATER THROUGH THE EXISTING 


BOILER SYSTEM. 


(6) FREEZE PROTECTION CYCLE 


WHEN COLLECTOR TEMPERATURE (T-l) FALLS BELOW 3U°P PE 
(PE-1) WILL BREAK, ENERGIZING PUMP (P-1) FOR FREEZE 
CYCLE UNTIL RISE IN (T-l) ABOVE 46° F. 


SWITCH 

PROTECTION 


( 7 ) LOW WATER CUT-OFF SWITCH ES 


TWO MCDONNELL MILLER MODEL 150 LOW-WATER COT-OFFS ARE PROVIDED 
AS INDICATED. ONE LOW WATER CUT-OFF SHAI V L PREVENT PUMP (P-1) 
AND (P-2) FROM OPERATING WHEN THE WATER .LEVEL IN THE SOLAR HOT 
WATER STORAGE TANK IS BELOW THE CUT-OFF POINT, THE OTHER LOW 
WATER CUT-OFF WILL PREVENT PUMP (P-3) , (P-4), AND (P-6) FROM 

OPERATING WHEN THE WATER IN THE CHILLED WATER TANK IS BELOW 
ITS COT -OFF POINT. 
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SPECIFICATIONS 
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Saves Space For optimum pump effi- 
noncy, provision for straight pipe 
or straightening vanes ahead of 
the pump is requirfd The Suction 
Diffuser is an e'uow with integral 
straightening vanes. 

Good design practice dictates a 
strainer ahead of each pump An 
integral strainer is included 


Flexibility Suction Diffusers are avail- 
able with equal or reduced flange 
sizes. 

Start Up Protection A fine mesh 
throw away start up strainer is pro- 
vided with the Suction Diffuser. 


Permanent Strainer The permanent 

strainer provided has more free area 
than conventional strainers 

Serviceability Water flows from in- 
side of the strainer to the outside, 
thus simplifying the cleaning and re- 
moval of the strainer. 
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SPECIFICATIONS 

BODY 

STRAIGHTENING VANES 
STARTUP STRAINER 
PERMANENT STRAINER 
PRESSURE 
TEMPERATURE 


Cast Iron 
Cast Iron 
Bronze 
Stainless Steel 

up to 175 PSI in accordance with ASA B16.1 

up to 250 "F 


TYPICAL SPECIFICATIONS 

Provide at each pump a Suction Diftuser Taco Model(s) of size and type shown on 
drawings. Units shall consist of an angle type body with inlet vanes and a combina- 
tion Diffuser strainer with diameter openings for pump protection. (Unit shall 
be equipped with a disposable fine mesh start up strainer which shall be removable 
after 30 days). FLOW DIRECTION SHALL BE FROM INSIDE THE STRAINER TO 
OUTSIDE FOR EASE OF SERVICE AND CLEANING. The body shall fit the pump 
and connecting pipe size. The unit shall be provided with an adjustable support foot 
to relieve piping strains from the pump suction. The contractor shall provide 
valved gauge connections at diffuser inlet and pump suction to indicate when 
cleaning is needed. 
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Blumerauer and Associates 
Mechanical Equipment 
207 E. Lancaster Road 
Orlando, FI. 32809 
Phone-305-855-21 1 1 



HORIZONTAL A VERTICAL CIRCULAIOK& 


Nos. 110 thro 120 and oil Vortical Models 


EFFECTIVE: July 1. 1068 
SurMirnd 10100 21 Dated 10/l/*S and 
10200-7 A 471803A 


TO REPLACE MOTOR 

1 Disconnect wiring. 

2 I an wen (lit* two M*i icrrwt at pump end of opting coupling, remove bolts between 
hiacket and motor and separate. 

3 laxiscn other set »rrrw of coupling and remove coupling from old motor. 

4 Slide couplet with tingle set screw over new motor shaft and tighten against flat 
surface ol shaft 

3 — Place new motor assembly into biacket and replace U»hs (also spiingt on Vertical 

Modah 

6 Kxtend pump end of spring coupling over im|»cllcr shaft 3 'lb" lloii/onta! Models 
or 5/ lb" on Vertical Models atul tighten both set screw*. If im|>cllrr and shaft move 
into IhhIv during this npctation, water will How liom weep hole in bracket. If this den** 
inc ur, extend spring coupler a little more or until water stop* flowing CAUTION: 

UNDER NO CIRCUMSTANCES SHOULD THI W| EP HOL1 H PLUGGED 

7 — Rewire motor. 


TO REPLACE SPRING COUPLING 

Follow same proc cdure outlined above. 

REPLACING SEALS 

W ater flowing from weep hole in bracket normally indicates dirt on the seat or seal 
needs replacement Before taking pump apart extend spiing coupling and impellei 
shaft into IkhK as fat as it will go. This will separate the seal halves and |kmiiii a 
greater flow thru the weep hole and wash am loteign matter off the seats Release 
and if flow stops, it indicates that the seals do not n*c|uiie replacement. If the How does 
not stop, loosen the two set screw's on the coupling and extend as far as it will go II 
leak stops it means there was insufficient tension on the coupling If leak continues, 
indications are that the seal need* replacement. Proceed as follows: 

1 Disconnect wiring. 

2 Valve of! or drain system. 

3 Remove IhhIv trolls and pull entire assembly out of IhhIv. 

4 Loosen the two set screws at pump end of spiing coupler, file off any burrs on shaft 

and pull impeller and shaft from bracket. 

5 Pry out old seal seat from bracket with a «crt*wdriver and old part from impeller 
shaft with a pair of pliers. 

b ('lean shaft and seal bearing surfaces thotoiigltlv with clean cloth. 

7 Dip CARBON part of seal in water to lubricate, place on top of impeller shaft with 
carbon facing up. Push down on shaft with palm of hand as fat as it will go. Then 
with both thumbs push all the wa> down making certain that prongs engage the two 
holes in the impeller. II there are no holes in the iiii|m Met, break off the prongs with 
a pair of pliers and smooth hurts with a lile. 

8 Separate rubber from ceramic part, wet it and set into recess in bracket. Set ceramic 

seal into rubber with seat facing out l»y tatting at a slight angle first, the?* pushing 

away and down simultaneously. The rub!k*r ting should not be folded over during this 
operation. Make certain that both the rubber and ceramic arc “bottomed” squarely. 

9 Clean l>otli seal surfaces with a clean lintless cloth. 

10 Place a few drops of oil along the impeller shaft and push slowly with a twisting 
motion through ceramic part into bracket and spring coupling. 

11 While holding impeller and shaft with seal faces mating, insert an Allen wrench into 

one of the set sc rews in the coupling, extend spring 3/16" for Horizontal Models or 

3/16" for Vertical Models and tighten set sc rew. T hen tighten the second set sc rew 

12 — Remove old bod\ gasket, clean surface* and replace with new gasket 

13 Place entire assembly into lnxly, replace and tighten U>lts gradually and evenly all 

around. 

14 Refill system. If water leaks from weep hole in bracket increase tension on spring 
coupling slight Jv more or until leak stop*. 

15 — Rewire motor. 
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NUMBER 
IS 300-4 


A-INSTALLATION 


TACO BASE MOUNTED PUMPS 
(SLEEVE AND BALL BEARING) 


EFFECTIVE MARCH 31, 1968 

Supersede** No IS300 4, 300 5 of 1 2 63 
and 5. .502 


A 1 -LOCATION 

Locate pump in an racily Mmnblc place with suf 
flclert space around d for maintenance and Korvking. On 
larger pumps allow head room for the use of hoists or 
overhead c ranes. Locate pump on a dry and clean place 
so that motor will Ik* protected from moisture and dust. 

On closed heating systems place* compression tank at 
the suction side ol the pump. When pump head is less 
than 20 feet, it is permissible to connect compression 
tank to discharge side* of pump. 

On open systems, install pump dose to licpiid supply 
and make suction piping as short and as straight as 
possible 

A2-FOUNDATION 

I he foundation serves to carry the pump weight and 
to absorb vibration Normally, the Inundation \s made of 
concrete bloc k, preferably tied in with the fltnir or ground. 
Make the foundation block about P longer and 4 M wider 
than the base of the I tame. Height of the blink may vary 
from 2 3 to 1 times the width of the foundation (Fig. 1). 
When foundation i s poured, provide a hole near each of 
the tour ( I) corners, lo simplify installation and mainte- 
nancc use lead Author*. Place the front Anchor about 2” 
from the edge of the foundation to clear overhanging 
casings (Fig. 2). 



FOUNDATION 

hg I Foundofion Block 


- KXJNDAT ION S0LT 



SUfVI 


A3-PIPING 

Correct piping Is of prime importance for the proper 
operation and long life of the pump Stresses Induced by 
piping will cause excessive wear of seals, bearings, and 
couplings that could ultimately destroy these elements. 

lioth suction and discharge pipingshould besuspended 
close to the pump connections, so that no pipe weight 
rests on the pump. Pipe (lunges and pump flanges should 
align ficrfcct lv before connections are made, piping 
should never be drawn by force into place. 

Thermal expansion of piping requires special attention 
on heating Installations. II no room is provided for pipe 
expansion, stresse s are Induced In the piping that will ex- 
ert a loud on the pump. Forces created by pipe stresses 
can exceed by far the loud exerted through pipe and 
water weight. Stress fortes can distort pump, bond shafts, 
we ar out seals, and impeller wear rings, and ultimately 
burn out beurings. To protect pump from thermal pipe 
stresse s, provide spring hungers and flexible connectors 
that are suitable to compensate for ; ipc expansion, 
t See Fig. 3 ). 

Install gate valves on both suction and discharge side 
of the pump to allow servicing without draining the sys 
Icm. Also provide a flanged nipple ( spool ) between gate 
valve and suction end of the* pump tocnable you to take 
th c pump apart without disturbing piping (Fig. 3). In 
order to have them easily accessible, the pump and flange 
nipples should not Ik* c overed with insulation 

On open pumping systems drawing water from a level 
below the pump ( suction lift ) install u foot valve with 
strainer. On open systems where the pump is located be- 
low the suction water level ( suction head ) install a check 
valve in the discharge line close to the pump 
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Fig 2 Foundation Bolt 
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Fig 3 typical Installation Vortical Piping 












A -INSTALLATION Continued 

Ml 



A4-PUMP SETTING 

When pump is set on it * foundation, make sure to 
have it properly levelled. Plait* baseplate over foundation 
bolts provided for it, plait* shims ait corners of baseplate 
when required and level with a spirit gauge Tighten 
baseplate firmly to its foundations. Check also level of 
suction and discharge flanges 


If alignment is out on the sides of the coupling, loosen 
the four motor bolts and lightly tap the motor in the di- 
rectlon required. Tighten the four motor bolts and check 
to make sure alignment was corrected properly. 

As alignment in one direction may alter the alignment 
in another, Ik* sure to check all alignments made. 

A. IMI 


A5-COUPLING ALIGNMENT 

Proper alignment of pump and driver will assure 
trouble free operation and long life of tht pump. Mis 
alignment will cause rapid wear of seals, c ouplings, and 
bearings. All pumps are carefully aligned before leaving 
the factory. However* experience in* in itrs that alignment 
invariably changes in shipping and bundling. Therefore, 
it is of utmost importance that alignment be checked at 
various steps of the installation process, i » , after level- 
ing, after piping, and after first few weeks of operation 

Check alignment by placing a slotted straight edge 
ucross the coupling halves at top, bottom, and at the 
sides. If any light is seen tietween tin straight edge and 
one of the coupling flanges, it means tin unit is out of 
alignment. ( Fig. 4 ) 

If light is seen at top and bottom position of Mu* 
straight edge, alignment is out of height. equally shims 
are plain! under the motor feet. Loosen the four motoi 
bolts, remove or add shims as required to correct propu 
height. Tighten the motor bolt* and check to make sure 
alignment was corrected properly. 



Fig. 4 Coupling Alignment 

A6 CONNECTING PIPING 

Piping may now be connected to pump. Makesure that 
pump and pqu* flunges are strictly parallel and properly 
spaced for the gasket that will be used. Also check that 
pipe* arc upported properly and do not rest on pump 
flanges Never draw pipes by force to pump flanges, Re 
check alignment after piping connections are made. If 
misalignment w as cuused by piping, it is a sign that pi|H* 
stresse* distorted the pump. Correct piping to relieve 

stressi*?,. 


B-PUMP START UP & OPERATION 


BI-LUBRICATION 


before starting up pump for the first time several items 
are to be checked to avoid damaging pump. 


Sleev# Beanmi 

lint sonu* nil might he Inst during shipment. As a matter 
of precaut inn, check nil level before starting up pump 
Proper level is at the center of tin* sight gla s. If oil level 
is too low, remove top cover • Fig it aiul refill. 

Drain and refill oil well once a y«nr. Initial lilting is 
Sorony M ob il DTK Heavy Medium On . pivini 

Boll Bearing . .ps an greased at flu lactory Cireust 
will not II nw » hi t during shipment, so nochecking will be 
tequired at startup. 

Rig i case bail bearings every two years or .’1,000 hours 
of operation Initial filling is LI BRI KO-grease, Density 
M3 1* manufactured by Master Lubrit ints Company, 
Philadelphia. 

\ny general purpose ball bearing grease No. 3 NLfil 
( National Lubricating Crease Institute , hardness may 
he used 

To grease bearings ojk*ii side covers ' ! ig 5 ), slick* 
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uni SAF (trade 20 Non-Detergent Motor Oilcan be used. 

Motor bearings also might loose oil during shipment. 
Chirk oil level as indicated on motor instruction. Electric 
motors have either an oil eup or a pipe plug for filling. 
An overflow is located ut the side of the bearing area. 
Before starting unit, fill motor hearing with an oil can 
until oil flow* out of ove rflow. 

them about 1/2" to the side and introduce grease thru 
the opening w ith a putty knife. Fill grease chamber 2/3 
high. Excessive grease causes unnecessary friction and 
w ill overheat bearing. If bearings run hot after regreas 
ing, stop pump, open side cover, and wipe out excessive 
grease Overheating will then cease. 

Motor hall bcurlngs also are greased at the factory 
tin. is*- should Ik replaced as indicated bv motor manu- 
facturer’s instruction. Normally greasing is required 
every* two years On electric motors grease is usually 
idnced through a grease fitting with a grease gun. 



B— PUMP START UP & OPERATION Continued 


r 



D2 MOTOR WIRING & SENSE OF ROTATION 

Check wiring of motor before starting to moke sure 
that connections ore w ired properly for the voltage in use 
Overvoltage can burn out motor winding* ('heck heater 
element In magnetic starter to see that It is rated the same 
as the motor. 

AMP RATING 
FOR 


3 PHASE SQUIRREL CAGE INDUCTION MOTORS 


Motor 

220 Volt 

440 Volt 

HP 

1730 RPM 

3450 RPM 

1750 PPM 

3430 RPM 

'A 

1.0 

•» 

s 


'A 

1.4 

- 

.7 

- 

'A 

1.8 

— 

.9 

- 

>A 

2.4 

2.2 

1.2 

l.l 

1 

3.6 

3 4 

1.6 

1.7 

I'A 

48 

46 

2.4 

2 3 

2 

6.2 

56 

3.1 

28 

3 

90 

80 

4 5 

40 

5 

14 4 

13 4 

7.2 

6.7 

Vh 

200 

19 2 

10.0 

96 

10 

26 4 

256 

13.2 

12 8 

IS 

39.0 

38.0 

19.5 

19.0 

20 

51.0 

50.0 

25.5 

25.0 

25 

620 

600 

31.0 

30.0 

JO 

74.0 

72.0 

37.0 

360 

40 

96.0 

— 

48 0 

- 

so 

120.0 

- 

60.0 

— 


Before attempting to check out sense of rotation of 
pump, fill pump with water to provide lubrication of the 
Do not operate pump dry foi motor (lockout. 

Next throw the switch and see if direction of rotation 
c orrespond* with arrows on frame of pump. The direc- 
tion of rotation is counterclockw ise facing the suction end 
of pump. Direction of rotation of three phase motors can 
be easily reversed by interchanging two of the three wires 
at the terminal board of the motor. Reversing of single 
phase motors is done by interchanging some internal 
wires or clamps. Instructions for reversing are found 
c ither on the motor nameplate or inside the motor term- 
inal cover. 

B3-PUMP START-UP 

After you have checked lubrication and w iring you are 
ready to start the pump. 

Open the gate valve in the suction side and close the 
valve on the discharge side. Start motor, wait until unit 
has come to full speed and then open discharge 1 valve 
slowly Do not run pump for more* than a fev minutes 
with completely shut valve*. II *v*ten. condition* (.ill lot 
pail time operation against shut \ .»« • , install a bypass 
line Irom discharge te» suction 


B4-MECHANICAL SEAL 

AND STUFFING BOX CAKE 


Mechanical Seal (See caution below)* 

Mechanical seals are the most delicate component of 
the pump. Special care hat to be given to them to assure 
trouble free operation. 

The sealing element of a mechanic al seal consists of a 
carbon washer rotating against a stationary ceramic 
ring. 

Surfaces of both are highly lapped to assure sealing. 

Any dirt that penet rates between the two mating parts 
will cause a rapid wear of the seal faces and will 
ultimately result in seal leakage. 

New’ heating systems are usually contaminated by var- 
ious materials such as construction debris, welding slugs, 
pipe joint compound mill scale, etc. It is of utmost im- 
portance that such systems be cleaned out thoroughly 
before putting pump into continuous operation. 

Cleaning of n heuting system is simple and easy. First 
flush out system with cold water at city pressure to re- 
move all loose foreign matter that penetrated into the 
system. Afterwards boil out system with chemicals to re- 
move dirt adhering to pipes. 

Chemicals most commonly used for this procedure are 
sodium triphosphate, sodium carbonate, or caustic soda, 
but any nonfoaming detergents as used in dishwashers 
can be applied. 

Fill system with clean water, add cleaning chemicals 
( 1 ) lb. for every 40 to 50 gallons of water, (or Mfrs. 
Instruction ) start pump and heat up system. Let system 
run for a few hours, then drain und refill with fresh 
water. Your pumps are now ready for continuous duty. 
t See caution lielow i . 

Stuffing boxes are less delicate in operation than me- 
chanical seals. No chemicul cleaning Is necessary as on 
mechanical seal pumps, but flushing out with cold water 
is beneficial on this type of pump too. 

After pump is started up adjust gland of stuffing box 
evenly so that it drips from one to three drops of water 
l>er minute. This drip is absolutely essential to prev ent 
damage to packing and shaft sleeve. It also prevents 
overloading of motor. Excessive dripping may cause 
air to enter pump under certain conditions. 

Sump of pump should be piped to any convenient 
sewer or drain. A pipe tapping is provided for this pur 
pose at tin side of the sump. Never plug this dram 
tapping. 

f'Al I It i\ The .i«t« 1 1 1 if »t i i cit. on « hemtefd additives to 

*> ems iitkli/ing I O Equipment, void* the wariantv. 
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INSTALLATION Of IXltkNAL CIRCULATION TUBE 


Blumenaucr and Associates 
Mechanical Equipment 
207 K. Lancaster Hoad 
Orlando, FI. 32009 
lMione-305-055-2 111 




important 

Before f'llmg system with wbIbt, assemble attarna! circulation 
lube to pump casm^ at follows 

1. Screw nut into body until hand tight 

2. With n wrench continue tightening for about on© and one* 
half full addition,, turns (It it not necessary to tiqhten nut 
all the way down) 

INS! Ml ATK m PUROCELl HI UR 



H)b 


a 


4 ** 

IMPORTANT 

1. Attach Filter to the pump by loosening the top bolt on the 
frame and eating and slip bracket under bolt and tighten. 

2. If Recirculating iino s installed remove from frame and 
intert this end into inle* of Filter. 

T Attach line ( rom outlet of the filter to teal retainer cap. 


TACO, INC. 
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NUMBER 

IS 300-3-1 


TACO 'IP' SERIES 

BALL & SLEEVE BEARING BASEMOUNTED 
AND CLOSE COUPLED 

mm a ■§ p« rv* t« a 

EFFECTIVE: 2/1/73 
SUPERSEDES IS 300 3 1 

dtd. 3/31/68 


MAINTENANCE AND SERVICING 


CIGENERAl 


PUnl ID No. 00t Jit 


Before undertaking any service work on ihr pump, read 
these instructions careful? jr to hi' readily prepared for the 
job Fo >our (onmmurf TACO encloses with thrr in- 
structions a tiftt ot replacement p.irtft for each pump. Order 
|iarti required for maintenance work In listing item num- 
ber, number required. description, and |Mtt mimln r Be* 
fore taking pump apart, fiance gaskets for pi|** 1011111*1 lions 
and a pump ca»k« a t kit should lie availahlr 

A step by step pioiedurr of the most common main- 
tenance job* it given below. Follow it on the exploded 
views in the replac ement parts list. In the description and 
on the drawing* all parts are referred to In it«*m niiniU iv 
To start an\ maintenance work stop pump and clone mic- 
tion and disehanre lines. To gain access to internal puts of 
pump remove flanged nipple (s|)ool pirn*) that has Inin 
provided on suction side of the pump. 

11 no treely removable piete i* provided on suction *id« 
of pump, you ran service the pump by dkiNimvli ^ 
both suction and discharge flange* and removing the 
frame hold down bolts. The whole pump eun now In* 
moved for convenient servicing. 

C2 REPLACING IMPELLER 

Required rrplnrentent parts 

Item No. 6 Impeller 

Item No. 3 Suction Cover "O" Ring 

1 Pair of Pipe flange gasket* 

DISASSEMBLY 

Disconnect suction cover ( 1 ) by removing suction 
cover bolts ( 2 ). 

Remove Impeller bolt ( 4 ) with a socket or offset box 
wrench. Bolt has right hand thread. Place wrench over 
bolt head, hold wrench handle horizontally and hit 
handle end shurply with a plastic hammer. This should 
loosen holt ( Fig. 0 ). If this method is unsuccessful hold 
exposed section of motor shaft with a pipe wrench. 

Remove Belleville Washer (66), Impeller washer ( 5 ) 
and Impeller spacer ( 18 ) (where used ) together with 
impeller bolt ( 4 ). 

Pull out Impeller (6 ) and impeller key ( 7 ). Tlu use 
of a wheel puller may be hdplul in removing the* impel- 
ler, If no wheel puller is available. Insert Impeller holt 
( 4 ) in shaft ( 42 ) and bring bolt head down on it. Hold 
a drift against the bolt head and hit it 2 or 3 times 
sharply with a hammer. This will normally loosen im 
peiler from shaft ( Fig 3 ). Next insert two screwdrivers, 
one on each side in tKe grooving of the im|M*ller weai 
rings and pry out, taking care not to damage tlu wear 
rings (Fig 4). If any burrs develop smooth nut with 
emery cloth. 
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Fig | — DitAitembly 
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Fig 2 Removing ond Roplocing Impollor Bolt 
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Fig. 3 — Hitting on Drift — Irrpsllor Bolt 
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Fin 4 — Prying Out of Impollor 
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MAINTENANCE AND SERVICING 
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C2 REPLACING IMPELLER .Continued 
REASSEMBLY 

('Iran end ( 42 ) and key slot. Apply Mime greu** 
or oil and iiimtI key In key a ay. 

Apply' grease lo wear ring* on both tides <4 replace- 
ment Impeller ( 6 ) and tilde over thuft end. 

Apply greute or oil lo the threads of impeller holt ( 4 ). 
tilde Belleville anther (Mi), impe IU*r washer (5) and 
spacer ( 18) (where used ) over It. Insert bolt (4 ) Into 
shaft ( 42 ) and tighten firmly down by hitting sharply 
with a hummer on wrench handle end ( Fig. 2). 

Replace suction cover "O” ring ( 3 ) on suction cover 
( 1 ) 

Reassemble suction cover ( 1 ) to casing ( 8 ) and 
tighten cover holts ( 2 ) evenly. 


C 3-REPLACING SEAL 

Required replacement |iarts 
Item No. 29 Wuterscul 

Item No. 90 Gasket Kit 

Item No. 9 Impeller Spucer ( If badly worn ) 

Item No. 35 Sleeve ( if badly worn ) 

I pair of Pipe flange guskets 

Item No. 26 Cooling Jacket *0* ring 
( where applicable ) 

Item No. 33 Cusing "O'rftng (where applkable ) 
It is difficult to determine which concealed purts ure 
worn so it is recommended thut if the pump has been 
in operation for some length of time that these conceuled 
parts ( item 9 A item 35 ) are also available before dis- 
mantling pump. 

DISASSEMBLY 


Follow disassembling steps of impeller replacement, 
paragraph C 2. Disconnect (where applicable ) cooling 
jacket ( 27 ) pipe connections. Remove seal retainer cap 
bolts ( 30 ) with a ratchet type socket wrench. On larger 
models a 12 point box w rench may also be used. Tap 
seal retainer cap ( 32 ) to loosen it and slide it back 
on the shaft. 

Remove casing ( 8 ) from frame ( 15 ) by taking cas- 
ing bolts ( 16 ) out. Cooling jacket ( 27 ) ( where used ) 
will slide out with casing ( 8 ). Pry cooling jacket ( 27 ) 
off cusing ( 8 ) by inserting screwdrivers in the casing 
•0* i big ( S3 J -i“t Sikh Impt Her sp 
( 35 ) with waterseal ( 29 ) on it, sleeve gasket ( 67 ) 
and seal retainer cap ( 32 ) off the shaft ( 42 ). 

Remove spring retainer ring and spring of the seal 
from sleeve (35). To remove rotating seal part from 
sleeve, place sleeve ( 35 ) chamfered side down on u 
horizontal surface, slide seul retainer cup ( 32 ) over top 
of sleeve ( 35 ) and push down with both hunds 
( i if r > i 

Remove stationary seal seat from seal retainer cap 
(32). cap <32 ). 

Discard old seal purts (29), sleeve gasket (67) and 
paper cup Kasket ( 2H ). Discard also impeller spacer 
( 9 ) and sleeve ( 35 ) If budly worn. Where cooling 
jacket is used, replace casing — and cooling jacket *0* 
rings ( 26,33 ). 


REASSEMBLY 

Clean, if necessury, with fine emery cloth, exposed 
shaft end ( 42 ), sleeve ( 35 ), impeller spucer ( 9 ) and 
seal retainer cap ( 32 ). Cleun also portions of casing 
(H) which came in contuct with seul (29) and throttle 
• bashing ( 10 ) which is pressed into cusing. 


Place new seal seat in seal retainer cap (32). For ease 
of assembly, wet 0 0. of seat with water. Hold the 
seal retainer cap (3?) with both hands and press down 
on the seat with thumbs. Push alternately left and 
right hand side (Fig 6). Another method of placing 
the seat is to put the ..ardboard disc of the seal pack 
aging on the top of the seal seat and then push down 
on it with a hammer handle (Fig.7). After the seat is 
placed on the seal retainer cap (32). check on the 
back side to see that the seal seat is properly seated 
against the seal retainer cap shoulder. 

Apply some grease or oil to exposed shaft end 
142) Slide sleeve gasket (67) and sleeve (36) over 
shaft. Chamfered side of sleeve should point toward 
impeller end (Fig 8). Place cap gasket (28) on seat 
retainer cap (32) and accurately line up bolt hules. 
Two drops of oil or grease on the contact face of the 
cap and gasket will hold these parts temporarily to 
gether. Slide seal retainer cap (32) with seal seat and 
cap gasket (28) over the sleeve (35) as far as it will go 
Be careful not to damage seal seat. 

Wet 1.0. of rotating seal part (29 rubber) with water 
Slide it, carbon washer facing seal seat, over sleeve 
(35) Push seal (29) all the way back until it gently 
touches the seat. Slide the seal spring over the sleeve 
followed by the spring retainer ring with the raised 
portion toward the spring (Fig.8), 

Cleun — where applicable — cooling* Jacket (27) and 
replace *0' ring, (26 A 33). Plate cooling jacket over 
buck of cusing ( 8 ). 

Assemble casing ( 8 )to frame ( 15 ) and firmly tighten 
casing bolts ( 16 ) ilternately. 



Fig. S — PRESSING SEAL OFF SLEEVE 





Fig. 6— PRESSING IN SEAL SEAT 



Fig. 7— PRESSING IN SEAL SEAT 
WITH HAMMER HANDLE 
















MAINTENANCE AND SERVICING 




C3 REPLACING SEAL Continued 

Place impi lbr spacer ( 9 ) on shaft ( 42 ) it will Hi 
the space between throttle bushing (10) and shall 

Next follow reassembly direction* for tmpclk*r. 

Before reassembling suction cover ( 1 ) Inter! the two 
Mile c ap bolt* ( 30 ) through wol retainer t ap ( 32 ) 
• ‘*ul rap n.iskri ( 28 ) and slide them toward* rear end 
ol casing (8) ( Fig 9). Start h »!t* in threaded hole* 
and take up c ap evenly by turning bolt ( 30 ) alternately 
on each aide. Do thin operation very carefully In order 
not to break seal When eap r cache* caning 

< 8 | insert also top and bottom bolt ( 30 ) and tighten 
all lour alternately and evenly. 

Reconnect ( where applicable ) cooling jacket < 27 ) 
|M|»e connection*. 



C 4-REPLACING PACKING 

Remove packing glam! not* ( 21 ) and slide gland 
( 23 ) buck .i* far as it will go. 

Remove all old packing ling* (20) with a flexible 
packing hook or one made iioin a piano wire with a 
*hort sharp book 

Replace with graphite impregnated asbestos ring* by 
a reliable packing manufacturer. Tacking ring xi/er. 
are ax follow* : 


PUMP SIZE NO Of RINOS 

tINO SIZE 

l'A 5. l'A-6. l'/i5 
l'A6. I'A«. 2 5.2 6 
2'A-S. 2'AA 3 5. 3 6 

4 

1.0 0.0 Thicfcn*** 

MAMSW 

2 8,2'A «. 2'A 10. 3 8 

46 

5 

1 V4"«2" a »A“ 

3 10. 48. 4 10. 4 12, 5 8 
5 10. 5 12. 6 10 

6 

I'AWV »A" 

6 12 

5 

2" » 3" ■ 'A” 


Solid ring* should Ik- split diagonally on one side. 
II a length ol spiral packing is used, rings should he 
cut to ID's as shown above. Butts at Joints should be 
made diagonally . 

After imgs (20) are ready to use, open first ring 
sufficiently to place around shall ( 42 ) with opening at 
bed tom and push into stuffing box chumber with Re- 
packing gland ( 23 ). Next, pull gland ( 23 ) back and 
insert next ring ( 20 ) with opening on top and again 
push into place w ith gland ( 23 ). Repeat tm* operation, 
alternating cuts in rings for the required number. 

Slide gland ( 23 ) sepia rely up to the last packing ring 
( 20 ) and band tighten nuts ( 24 ) ( Do i.->t use a wrench 
at (hi* time ). Open discharge and suction valves. If 
packing doc* not leak or leaks slightly, pump may lx* 
started If packing leaks excessively, tighten nuts (24 ) 
with a short wrench one or two turns, lx*fore starting 
pump. Permit more than normal ( 1 to 3 drops, per 
minute) leakage while pump is ruining for approxi- 
mately 30 to tio minutes. During this running in period, 
take up on the- nuts ( 24 ) equally about one half ( 1/2 ) 
turn every five ( 5 I minutes or so until at the end of 
the |K*riod you are getting a normal leak of 1 to 3 
drops |m r minute. While pulling up on the nuts (24 ), 
make certain the gland (23 ) is being pulled up evenly. 


v 4 
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INSTALLATION Of EXTERNAL CIRCULATION TUBE 



IMPORTANT 

Before filling system with water, assemble eiternal circulation 
tube to pump casing as follows 

I Screw nut into body until bond tight. 

2. Wi»h 4 wrench continue tighttning for about on# and on# 
half full additional turns, (It is not n#c#ssary to tighten nut 
all th# way down) 


IMPORTANT 

I. Attach Filt#r to th# pump by loosening th# top bolt on th# 
fram# and casing and slip bracket under bolt and tighten. 

2 If Racirculating lin# is installed — remove from fram# and 
ins#rt this #nd into inl#t of Filter, 

3. Attach lin# from outlet of th# filter to s#al retainer cap 


1160 Cranston Str» ot, Cranston. Rhode Island 0i‘?20 
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REPLACEMENT 
PARTS 



Effective: December 1, 1976 
SupanedM 100PL 7-776 
J d«wd 7/30/76 


REPLACEMENT PARTS 
FOR 110 through 120 
CIRCULATORS 007, 
195, and 102B 


<t 

9 

ft) 

• = r* s. » 
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0 p 3 CD 

01 o — 2 

• *»1 ft) 2 

® — gj JJ) CL 

ti u (1 C > 

• s 1-2' a ” 


110 111 112 113 1176 120 

(?) 


REFER TO 100RL 7 for LIST PRICES 


30 ijg 
N- W 


3 2 



: w 2 « 2. 

a. 2. 2. 

(0 

a 

PARTS FOR 110 to 120 CIRCULATORS 




NAMEPLATE 


ITEMS 


ITEM 25 
IMPELLER 


ITEM 31 


ITEM 74 
BEARING 


ITEM 161 


MODEL NO 

BODY 

& SHAFT 

MOTOR 

< BRACKET 

GASKETS 

- ---J'L jbl 



% j* 

hc, no, hoc 

110-22eRP ll> 

1 10-207RP 

110 223RP 

1 10-361 RP 

110 127RP 

HDH. Ill, 111C 

1 1 1 004IHP 

1 1 1-053RP 

1 10 18bRP 

111 058RP 

. RP 

112 

110 226RP 

112-043RP 

11 2-074 RP 

112 

110 127RP 

.13 

11 3-001 RP 

113 003RP 

110 185RP 

1 1301 1 RP 

110 127RP 

120 1 to 120-6 

120-083RP 

120 056RP 

120-105RP 

120 076RP 

120073RP 

120-6 to 120 12 

120-083RP 

1 20-038RP 

]£^m 

un 1 05 RP 

120 067RP 

M.n' 

130 07 3RP 

112C 

110 226RP 

11 2*066 RP 

112074RP 

ii? 1036RP 

110127RP 

113C 

113*001 RP 

1 13-009RP 

110 185RP 

113 013RP 

1 10-127RP 

120C-1 to 120C-5 

120 083 RP 

120-060RP 

120-105RP 

120 078RP 

120073RP 

120C 6 to 120C-12 

120-083RP 

120 054RP 

120 105 RP 

120 069 RP 





MX ..ft: ’ 


HCB, 1 10B 

110 2260RP 

110 207RP 

110 223RP 

1 10-3628 RP 

1 10-127RP 

1 1 1B 

1 1 1-044BRP 

1 1 1 053RP 

1 10-185RP 

1 1 1 -059RP 

1 10-127RP 

1 12B 


112 055RP 

112-074RP 

112 103BRP 

110 127RP 

1138 

1 13 001BRP 

113 009RP 

110 185RP 

1 13-012R^ 

no 127RP 

1 17B 

117-001BRP 

110 207RP 

no 223RP 

1 1 0*3628 RP! 

110 127RP 
110 127RP 

117B S2, S3 

1 1 7*0028 


no 223RP 

110 

1208-1 to 120B-5 

120 0838 RP 

120 060RP 

120 105RP 

120 077RP | 

073RP 

120B 6 to 120B12 

120 083BRP 

54 RP 

1 20*106 RP 

120 Of >8 HP 

120073RP 


1 1 7 B (Jr ale tor Oiy 


Replacement Part* Kiti 
Luted on this sheet fit 
•II model!, 110 -120 
Circulator* e»capf mi 
noted 


* \-Yfi 


t 1 • 

P‘. • 

. < } i 

V* 1 


1 . ? 

'L Woior N«niQ*75RP 

/ / V \ i 

, 

V r ' 3 V* •, f ‘ 1 t 

vT. :» 

• • ^ 


.v» 2 

• v ; 


r 

VltiMH- < - 

CaupCr^no 


• imi- w 

TiangtSrrt tj * 

vjmhM iv 

InftrctorvgMhl*. 

1 Reltf \o Price bKoett 
100-Tor 100-W Fa/ 

120 rrvxJpU v*irf. 2 holer, 
M>Ac<fV 1600 0326RP 
<foi flrofut, 1600-032RP 
w for Curt Iron 
For 120 model I rwleh 4 
- Holes. n*dtV 120-044RP 
lor Celt Iron, 120-044BRP 
, ’ for Brunrt > 

V- 

;* Mr» / ♦ _ 

a- e 7 e: * 


Jr *2 *u '***-•» 


(1 ) For Mode: 1 10 JP. Part No. it 1 10 285RP Body Atiembly 


TACO, Inc . 1160 Cr«n»tnn Sutrt. Oaniton. Rhodt 02920 USA T*l 401 ) 94? fiy» Ten* 02 7627 

<*»» - UfcA 

Tko Hnipi nl Ltd 1090 L*f>«*>rtfc Onv« MitfMJog* Onlt* o r n 4Hi 675 7110 T* »■ 'J6 tflill 79 


•-•4. PArl is 


68 



PARTS FOR 00/ and 195 CIRCULATORS ,1 ' FOR THREADED BODY, SPECIFY PART NO 007 005RP 

FOR FLANGED BODY. SPECIFY PART NO 007 006RP 


PART 

NO 


DESCRIPTION 

/ 

/ 

PART NO 007 

Body Qt ktt ( )nly 

007 003RP 

Body with Gasket 

in 

Impellor 

157071 RP 

Motor & Impeller 



Flange Sett — Same as 1 10 1 13 


Capacitor Cover 
Capacitor Only 


’‘O" Ring Gasket Kit 



Consult Factory 

Not 

162-1 1 1 RP 


PARTS FOR NO. 102 B CIRCULATOR 

"* 120 

'X4U 


( I- 1 , -B, » ... 


— ■ 

: 


PART NUMBER 

REPLACEMENT 
PART NUMBER 

DESCRIPTION 

1 • 

102-001 RP 

Body 

79 

- , - 1 

100-069 RP 

.. . J 

| Sail Assembly 

161 

100 000 RP 

Gssket Kit 

31 

102-002 RP 

Motor Assembly 

26 

100-029 RP 

Impeller Assembly 























REPLACEMENT 

PARTS 

LIST 



numbi r 

30GPL2 


Effecti ve December 1 , 1976 
Supersede 300 PI 7 , 7 / 30/76 


TOR FOLLOWING MOOKL NOJ 

HM of CC 2 5 2 6 2% 5 2H 6 3 5 and 3 6 

HM or CC 2006 2006 2506 2606 3006 and 3006 

SB or BB 2006 2006 2606 2606 3006 and 3 006 

RIPLACIMINT PART* fO*i 
Clot® Coopl®d (CC) Pumpt • B#t® Mounted (BM) Pumpt 

Sleeve Bearing (SB) Pumpt • Ball B •army (BB) Pumpt 




WHEN SELECTING AND ORDERING PARTS, ALWAYS REFER TO SERIAL NUMBER ON NAME PLATE 

— Example - 

pi ACTUAL IMPCLLLN DIAMETER . fRAMI SIZK ft STYLE |.l 

NOMINAL IMHILLtW OIAMETER 


=n r 

M il - A | B I 

ON 

>oot §• — Asm 


FRAME SI /L A STYLE 


BASIC PARTS 


6*T I 1 t TT¥ t 


7 





SEAL OR PACKING DESIGN 3 

^ FILTER KIT 1900 1) 

Rtpl Cartndga for abova (900 439) 
Filtar Cap Gasket (900 783) 

All items ebeve not shown on this sheet 





2 I 3 4 * * 


u • in in m 


DESCRIPTION 


Suction Cover 
Suction Cover tioii 
Suction C uvei 'O' Mmg 

I 

Impeller Bolt (SS) 
Impeller Washer 
Impeller 

Impeller k**v (861 
Imf i erK t> ( > 1 '* 

■ 

Casing Bolt 


Oram Plug 
Spacer 
Slmger Rmq 
•Sim ■ 

Belleville Washer 

I Uid.J 

Fitting 
T ube 


(1) Throttle Bus iilem 10) ’out i Sul Sutlion must be ordered with each rasing 

• No lonqar available. Consult ’ailury *<•» replacement 



REMARKS 


Add B" after No tor Bron/e 
3/8 *16x1 

3'8 Ifc k 6 8 S. Steel 
3/P 16 > B St. ! ter 

Add B aftf N ft Bron/e 

J 16 .iioxl 1 H St Steel 
Add B‘ after No. for Bron/e 
.1 8 ’6x1 1 0 

3/8 NPT Steel 


For Clote Coupled Only 
F or Base Mounted Only 


900-053 
900 566 
)00 96 


900 778 



1 li jOOxM.nStnvl Cranston fU Kfe Itljnd 07970 1 1 5 A 1H <4011 94? 80U* Ti-i- % 9? 16?/ 

I t f *l •« t 

I# .i Mfiitn a* ( j U ltd <090 L»'it»unr> Drive M iviuuu Ontor.o T*i (416t 675 7160 T#r*>» 06 9f>Hh> 


s 
















FRAME SIZE & STYLE - 0000 00^00 


A 1 BALL BEARING DESIGN 


A2 SLEEVE BEARING DESIGN: 


A3 SLEEVE BEARING DESIGN 


Update pump with 8?0 795RP Complete frame assembly. Please furnish all 
nameplate data to insure proper updated nameplate. 

Update pump with 820 797 RP Complete frame assembly. Please furnish all 
nameplate data to insure proper updated nameplate. 

Update pump with 820 797RP Complete frame assembly. Please furnish all 
nameplate data to insure proper updated nameplate. 


A5 BALL BEARING DESIGN: 


t in 

r#i • 


*0 YJ »/ so I V 42 Si 

a* 1*1 t 




Item No. 

No. Req. 

DESCRIPTION 

PART NO 

74 

1 

Frame Assembly (complete) 

820 795RP 

15 

1 

Frame 

820 786 

4? 

1 

Shaft 

820 785 

50 

1 

Rearing Plate Gasket 

8?0 791 

52 

4 

Bearing Plate Bolt 

10 230 

59 

2 

Dram Plug 

16 1 1 1C 

63 

1 

Ball Bering 

820 784 

82 

1 

Rail Bearing 

820 067 

191 

r 

Retainer Ring 

15 103 

289 

i 

Bearing Cover Plate Assy 

820 788 

?90 

2 

Lubrication Fitting 

15 200 


REMARKS 


Add SS for Stainless Steel 


3/8 

1/8 NP T 


SLEEVE BEARING DESIGN: 




\\ / r / 

n • 


; r \ \ 


44 IS 42 46 4S 

' 


*3 PT*T. 


Item No 


No Req 


DESCRIPTION 


PART NO. 


REMARKS 



Frame Assembly (complete) 

820 797RP 

1 Plug 

16 102 

Shaft 

820048 

Cone Point Set Screw 

10-310 

Cup Point Set Screw 

10301 

Thrust Collar 

820423 

Bearing Plate Gasket 

820 791 

Oil Seal 

840 129 

Drain Plug 

16 1 1 1C 

Frame Sub Assembly 

820 

Thrust Washers 

820 052 

Bearing Support Assembly 

8204)58 


3/8 NPT Steel 


5/16 18 » 3/8 Steel 
18 * 5/16 Steel 










SEAL OR PACKING DESIGN - 0000 00 00X0 


MECHANICAL SEAL 


iif Alt' 

ST 


» m JO t; 

M 




PACKING 


* 


V 

*: • nr 

! r*« 


Jfc 

-ii 


- . 


H ! - 

II P 



* ft? 



1 1 HOI No 
No R*gd 



r ; wl 


TYPE B STANDAHD. TYPE D HI TEMP. TYPE P PACKED. 


TYPE E CERAMIC. 


Add Suffix B' for Bron/0 
3/8 


Incl lt*mi 28. 29, 35 & 67 
3 k If. * 7 8 


( 1 ) F or Ceramic Seal, ord«*r *»00 ? I b or M 0 I ?§ E RP Kit. 



in ik 


IW p 1 2 


CLOSE COUPLED (CC) 

CC FRAMES A4 


NEMA 
* MAME 

s i/e T 

NCMA 
f MAME 
Sl70 "U” 

ITEM 13 
FR BOLT 
Part No. 

ITEM 13 
FRAME BOLT 
Si te 

ITEM 15 
PUMP 
FRAME 


48 

10 201 

<41 3'R 16x1 1/8 

900 001 


56 

10-201 

(4) 3/8 16 x 1 - 1/8 

900 001 

143 

182 

10 201 

<41 3/8 16x1-1/8 

900 001 


184 

10 201 

(4) 3 8 16 ,1 1/8 

900 001 

18? 

213 

10-201 

<41 3 8 16x1 1/8 

900 001 

184 

215 

10 201 

(4) 3/8 16x1 18 

900-001 

?13 


10 201 

<41 1/8 16 x~1 1/8 

900-00Y 

215 

286 

10 201 

8 16 x 1 1 '8 

900 001 


2 












2o 

o 2 . 

7 5 

w o. 
O p 
cn 

(So 2 

(n * 
cn u> 
• 10 
K3 a 


TO ^ = 

Hi 

r- 5. S 

09 O 1 

3 05 *, 

a ■ — CD 
n *1 

s wS. 

re c > 
PC a i 

o3® 
S » £. 
a.E 5L 


MOTOR PARTS - NOT PART OF SERIAL NUMBER 
Motor Frame Si/et Mutt be Specified When Ordering Parts Shown Below 


V 1 x J 

> t f 



K 




‘ 


1 


DESCRIPTION 


REMARKS 


Ba»a Plata (I ) 

>i p 

F r«m# SpJi «r 
Couplar 

Motor Lock W«*fh«r 
Mo* or Lock W*»h#r 
Mo or Lock VV.itb# 
E»4f 'a Lock Wdth*» 
Motor Ht n Hrl Bolt 
Motor Han Hd Bolt 
Motor Mt* Hd Bolt 
Fr«»n«HtM Hd Bolt 
FfimtHn Hd Bolt 
Spocor Han Hd Bolt 
1 JCouplar K#y 

1 iCoupiar Guard 

C G Rd Hd Scrtw 
"ouplf* I near t 


(I ) Add *• A" to biu plat* numbar whin couplar guard it to b« utad 


820 090 

820 090 

B.HI0H0 


870 109 


B70 109 


870 109 

Steal 

t>98 

820 003 

820 004 

4- 

i 

N/A 

-f — 

N/A 


N A 


N A 

N A 

N/A 

N/A 


N/A 


N A 


900 193 

900 206 

900 706 


900 195 

♦ 

900 197 

! 

- t 

N 19 


14 104 

N A 

N A 


N/A 

N/A 

N A 

6 ’ 6 

N/A 

14 101 

14 101 


14 101 

T 

N A 

N A 

3/8 

N A 

N A 

N/A 


N/A 


14 100 

-4- 

M 100 

7 16 

14 107 

14 107 

14 107 


14 107 


• 

14 107 

1 7 

10 751 

N A 

N/A 


N/A 


N/A 


N A 

‘,16 18 * 1 . 

N/A 

10271 

10 221 


10 721 


N/A 


N A 

3/6-16*1% 

N A 

N/A 

N A 

» 

N A 


10 202 


10 202 

7 lb UxT, 

10 238 

10 238 

10 .MH 

10738 


N A 


N/A 

1/2 i < • 1 5/8 

N A 

N/A 

N A 


N A 


10-217 


10 717 

1/2 • 13 * 2% 

10 2 10 

10 230 

10 2 JO 

_ 1 . 

N A 


N A 


N/A 

3 8 16 «t 1 

13 100 

13 100 

13 100 


13 100 


13 100 


13 100 

1 4 • 1 4 n 1 ' i 

820 796 

96 

870 796 


870 796 


870 796 


N 


10 400 

10400 

10 400 


10400 


10 400 


10400 

1/4 . 20k 3/6 

900 5 • 2 


900517 


900 6 1 3 


1 


900 514 



Itam 

No 

m 

DESCRIPTION 

MOTOR FRAME SIZE INEMA STD 1 *U' 

REMARKS 

II 

182 

- 

184 

213-118 

1M 

284 

65 

1 

Rato Plata (1 ) 

820090 

•20 o* hi 

870090 

"820 109 

870 109 

070 109 

Staal 

77 

2 

Spactr 

870 103 

870 003 

870 004 

N A 

N A 

N/A 


78 

2 

Frama Spacar 

N/A 

N/A 

N A 

N A 

N A 

N/A 


66 

1 

Couplar 

900 192 

900 193 

900 

900 706 

900 195 

900 195 


38 

4 

Motor Lock Waehar 

14 104 

N/A 

N A 

N A 

N A 

N A 

5/16 

38 

4 

Motor Lock Waihar 

N/A 

14 101 

14 101 

14 101 

N A 

N A 

3/8 

38 

4 

Motor Lock Watha* 

N A 

N/A 

N A 

N/A 

14 100 

14 100 

7 16 

6? 

4 

Frama Lock Wathar 

14 107 

14 10? 

14 10? 

14 107 

14 10? 

14 102 

1/2 

13 

4 

Motor Han Hd.Bolt 

10 751 

N/A' 

N A 

N/A 

N A 

N A 

5 16 iBx', 

13 

4 

Motor Han Hd Bolt 

N A 

10 221 

10 271 

10 221 

N A 

N/A 

3/8 16 * f%~ 

13 

4 

M< i h*h Hd Bolt 

N A 

N/A 

N A 

N/A 

10-202 

10 70? 

7/16 14.1, 

61 

4 

Frama Han Hd Bolt 

10 238 

10 738 

10 738 

10 738 

N/A 

N/A 

1 /2 13 * 1 6 8 

61 

4 

F rimiHfx Hd Bv>lr 

N A 

N A 

N A 

N A 

10217 ' 


1/2.13*2%” 

79 

4 

Spa< ar Ha>» ►til Bolt 

10 230 

10 230 

10 730 

N A 

N/A 

[ i 

N/A 

1/8 16 * i 

55 

1 

Couplar Kay 

13 100 

13 100 

13 100 

13 100 

l t- - J 

13 100 

13 100 

1/4 n 1/4 n 1% 

47 

1 

r • • 

H 

... 


870 796 


870 796 


48 

4 

C G Rd Hd Scraw 

10400 

10400 

10400 

10400 

10400 

10 400 

i 4 70 t 3/8 

111 

1 

Couplar ln%#rt 

90051? 

900 61? 

900 6 1 2 

900 612 

900 513 

100 61 3 



(1 ) Add “A" to Rata Plat# Numb#* »htn Conplir Guard it to b* ut#c 7 3 



- 












aco 


REPLACEMENT 

PARTS 

LIST 




NuMBE R 


300 PL 3 


Effective Dtctmbff 1, 1976 
Super 300PI 3. 7/30/76 


FOR FOLLOWING MODEL NUMBERS: 

BM of CC: 2 8 2% 8 2% 10 3 8 & 4 6 

BM or CC: 2008 2010 2012 2608 2510 3008 & 4006 

SB or BB 2008 2010 2012 2608 2510 3008 & 4006 


WHEN SELECTING AND ORDERING PARTS, ALWAYS REFER TO SERIAL NUMBER ON NAME PLATE 

-Example - 

P I ACTUAL IMPELLER DIAMETER , PRAME SIZE 4 STYLE ». t 


NOMINAL IMPELLER DIAMETER 


1 i 


!•••?.§ - R 1 61 
OR 

200 $ • 7 # — B661 


P * 


FRAME SIZE 4 STYLE 


JI 


SEAL OR PACKING OESIGN 9 




FILTER KIT (900 1) 

Repl Cartridge for above (900 439) 
Filter Cap Gasket (900 783) 

All items shove not shown on this sheet 


f 

I 

/ 


/ 

M 7 16 


Item 

No 

No 

Reqd 

DESCRIPTION 

PART NO. PER PUMP SIZE 

2 • • 
2066 

2 10 
2010 

2 12 
2012 

2 vn a 

2b 0i 

2V> • 10 
2510 

3 • a 

300S 

4 • a 
400S 

■1 

1 

Suction Cover (l) 

920 003 

8H3 003 

884 003 

928 003 

922 003 

934 -003 

938 003 

■n 

8 

Suction Cover Bolts 

10 216 

10211 

10 211 

10216 

10 211 

10*216 

10230 

■a 

1 

Suction Cover '0' Ring 

912 005 

862 005 

868 004 

91? 00b 

862 005 

912 006 

918005 

n 

1 

Impeller Bolt (SSI 

10 287A 

10259 A 

10259A 

10257A 

10 257A 

10 2‘ a 

10257A 

5 

1 

Impeller Washer 

926 004 

92G 004 

926 004 


926 004 

926004 

926 004 

6 

« 

Impeller (1) 

920 002 

HR3 002 

884 002 

928 002 

922 002 

9 M 005 

9384)02 

/ 

1 

cellar Key (SS) 

i ) 104 A 

13 1 0 r > A 

13 I05A 

13 1 04A 

13 104 A 

13 104A 

13 104A 

8 

1 

Casing t i i (2) 

920-001 

883 ooi 

884 001 

928 001 

. i 

934 001 

938 001 

16 

4 

Casing Bolt 

10 201 

10201 

10 201 

10 201 

■BZ2DH 


10-201 

17 

1 

Drain Plug 

16 102 

16 104 

16 104 

16 102 

HD2EEBI 


16-102 

34 

1 

Slinger Rmg (3) 

900040 

N/A 

N/A 


900 040 

900 040 

900 040 

34 

1 

Slin jar Ring ( 1) 

900044 

) 044 

900-044 

900 044 

900 044 

900 044 

900 044 

66 

1 

Hellrv ill - W.ish.*» 

1 

900053 

900 06 1 

90046 i 

900 05 1 

900 06 \ 

900 053 

222 

1 

Fitting 

900566 900! 66 

900 566 

900 666 

000 566 

900 566 

900566 

2 75 

2~ 

i ittlng 

900 798 

900 798 

■ 

<»90 798 

*100 798 

900 798 

900 798 

2 76 

1 

Tube 

900 728 

900 7*6 

900 /28 

900 729 

900 728 

900 728 

900 728 


< • ) Add “B** after No. <or Bronze. (31 * or Close Coupled Only. 

(.* ) Throttle Rushing (Item 101, found in 6eai Serfioo, ..*t t mictM wt'M eaw fjunq <4) f or Rase VI >unfed Only 



BASIC PARTS 



I \ 

















FRAME SIZE & STYLE - 




BALL BEARING OESIGN: 


SLEEVE BEARING DESIGN 


SLEEVE BEARING DESIGN 


Update pump with 840 124 RP Complete Frame Assembly Pitas# fi nish jll 
nameplate data to insure proper updated nameplate. ^ 

Update pump with 840 110RP Complete Frame Assembly. Please furnish all 
nameplate data to insure proper updated nameplate. 

Same as B2 design 


Item No I No Req I DESCRIPTION 


74 1 Frame Ai s* 

IS 1 I 

4? 1 

60 1 Be -et 

52 4 H* 

S9 2 Plug 

1*1 1 B.iM Hearing 

8? i »g 

191 1 Ret g 

289 1 Bearing Cover Plate Assembly 

290 2 i utx I Itlltfl 


PART NO 


>40 124R P 
840 111 
R40 H3 
840 123 
10230 
16 i 1 1( 
840 1 14 
840 0/1 
15 105 
840 120 
15 200 


REMARKS 


Add SS for Stainless Steel 


Mem No 


74 

14 

42 

44 

45 

46 
” bO 

54 

59 

84 

85 

86 


No. Req 


DESCR IPTION 

PART NO. 

REMARKS 

Frame Assembly Icompletel 

340 1 10RP 


P p* Plug 

16 10? 

3/8 NPT Steel 


820-048 

Add SS for Stainless Steel 

Cone Point Set Screw 

io no 

5/16 18 *3/8 Steel 

Cup Point Set Screw 

10 301 

5/16 18 * 5/16 Steel 

Thrust Collar 

820 473 


Bearing Plate Gasket 

840 173 


Oil Seal 

840 1 29 


Drain Plug 

16 1 1 1C 

1/8 NPT Brass 

■ . 

• 


Thrust Washers 

820 052 


Bearing Sub Assembly 

840 069 


■PM 
























SEAI OR PACKING OESIGN - 0000 00 00X0 


MECHANICAL SEAL 



TYPE B STANDARD. TYPE D HI TEMP TYPE P PACKED. TYPE E CERAMIC. 


Item 

No 

DESCR IP T ION 

SEAL OR PACKING 

OF SIGN 

REMARKS 

No 

Reqd 

Type IT 

Type ‘O’ 

Type ‘P* 

3 

1 

•O' Ring 

See Page f 


9 

1 

Impeller Sparer 

900 026 

900 026 

Not Used 


10 

1 

Throttle Bushing 

920 016 

920016 

920 008 


20 

1 

Par lung Set 



900 241 


21 

2 

Sturts 



900 029 


22 

1 

Filler Ring (Not shown) 

Not Used 

Not U»«1 

900 030 


23 

1 

Gland 



920 015 

A <1(1 * B" after No. lor Bronte 

24 

2 

Hex Nutt 



12 129 

3/8 16 

28 

1 

Retainer Cap Gasket 

920014 

920014 



29 

1 

W.i Sl'c.i ( 1 ) 

900 024 

900 08 7 



91 

1 

WATI R SC At Ml (i) 

830 128BHP 

H40 128DMP 

Nut Used 

In. 1(1(1*'*. II. .in ,'H i‘. (4 6 / 

30 

4 

Retain* Cap Bolts 

10 208 

10 208 


3/8 16 x 7/8 

32 

1 

Seal Retainer Cap 

920 020 

970 070 



35 ’ 

1 

Sleeve 

900 02 7B 

900 0270 

970 006 


67 

1 

Sleeve Gasket 

920 oo; 

920 00 7 

920007 



(I ) F or Cinmlc Seal, order 900 •? 15 Of §4 0-1 ?» t RP Kit. 


CLOSE COUPLED (CC) FRAMES B4 


NEMA 
1 RAMI 
Site T 

NEMA 

FRAMC 

Site "U" 

ITEM 13 
FR BOLT 
Part No 

ITEM 13 
FRAME BOLT 

Sue 

ITEM 15 
PUMP 
FRAME 


4H 

10 223 

Mil ? 13 x Vi 

920 004 


56 

10 723 

(4) i 13x1*4 

920-004 

143 

!B2 

10 223 

(4)1/2 1 3 x 1 V« 

920004 

146 


10 223 

(4) 1/3 13* 1 '4 

920 004 

182 

213 

in 2 

(41 1 2 13 x 1 

928 004 

1H4 

7 1 r > 

10*223 

i4i i ? 13 * r. 

~’928O04~~ 


754 

90 ’ 

141 

978 004 ’ 

2 1 B 


• 

(4> i i.i « r. 

928-004 

254 

285 

10 223 

(41 i/? n * r. 

9 28 004 T 
900*1 26U 

■ 

• 

10*223 

(41 1/J 13 X IX 

928-004T 

■ 

2B4 


K) 777 

Ml 1/2 *13 X 

900 126 


TFT 










MOTOR PARTS - NOT PART OF SERIAL NUMBER 
Motor Frame Si/ei Mutt be Specified When Ordering Parti Shown Below 


So 

o 2_ 

? 5 

to CL 

e o 

(n 

« 2 

bi ’ 

ui u 

KJ 10 

tsj Qo 

M § 

*-* £ 

M 


hj 2 5 

5 s i 

PITS 

f" 2. £ 

oj n *i 

S a.g 

o c > 

*i — 

■ta ^ 

50 ^ 

o 3 O 

03 2 -• 
CL 3 0) 


YH 


i si: 

111 


(1) Aod "A 


No 

Reqd 

DISCRETION 

1 

Base P'ate 1 1 1 

2 

Spacer 

2 

ftsrr\9 Spacer 

1 

Coupler 

4 

Mtr Lck Wshr 

4 

Mtr Lck Wshr 

4 

Mtr Lck Wshr 

4 

Frm Lrk Wshr 

4 


4 


4 

• 

4 

Mtr Hr Hd Bit 

4 

f - Hr* Hd HU 

4 

Fr Hex Hd Bit 

4 

. ■ ■ • 

1 

Coupler Key 

1 

Coupler Guard 

4 

. 


Coup Insert 


820 090 820 090 820 090 
H4i - "H 84 HO I H4() 004 

N A N A N/A 

900 193 900 206 900 206 
14 104 N A N a 

N A 14 101 14 101 

N A N A N/A 

14 10? 14 10? 14 102 

54 N/A f N A 

NA 10 221 10 221 

N A N A N a 

• 

10 238 1 0 2 38 10 ?38 

N'A ■ N A N A 
10 230 10 230 10 230 

13 100 | 1 J 100 13 100 


930512 ;900 512 1900 512 


to base put* number when couplet guard is to 

p(VGi J 

qoalitv 


820 109 
840 005 
N A 

900 195 
N A 
14 101 
N A 
14 10? 

N A 
10 221 
N A 
N A 
10 238 
N A 
10 230 
13 100 

• 

10 400 
900 513 


be used 


820 109 
840 006 
N A 

900 195 
N'A 
14 101 
N A 
14 102 

In a 

jlO 221 
IN A 
* N A 
10 238 
N A 
10 230 

820 796 
10 400 
900513 


820 109 

840 041 
N A 

900 197 
N A 
N A 
14 100 
14 102 
N A 
NA 
10 209 
N A 
10 238 
N A 
NA 
13 100 
H 

10 400 
900 514 


820 109 

N A 

900 197 
N A 
NA 
14 100 
14 102 
N A 
N A 
N A 
10 20? 
10 238 
N a 

N A 

*13 100 
16 

10 400 
*900 514 


820 790 
N A 

840 106 
900 538 

N A 
N A 
14 100 
14 102 
N A 
N A 
N A 
10 202 


820 796 
10400 
900 515 


2MTS 

tiiTf 

820 790 

870 790 

N A 

N A 


840 106 

900 197 

900 199 

N A 

N/A 

N A 

N A 

14 100 

14 100 

14 102 

14 102 

IN A 

N A 

In a 

N'A 

N A 

N A 

10 707 

10 702 

N A 

N A 

10217 

10 21 7 

N/A 

N/A 


13 100 

820 

>6 

10 400 

10 400 

900 514 

900515 


1 4 TO* 3 8 


Item No 
No Reqd 


DESCRIPTION 

Haw Platt (II 


t«2U 

870 090 


MOTOR r RAME SIZE INI MA STD I U' 


820 090 823 109 


2 1 SU 
820 109 


2S4U 

820 109 


2S«U 

820 109 


REMARKS 


111 Add “A 


F fame Sparer 
• 

Motor Lock Wshr 
Motor Lock Wshr 
Frame Lock Wshr 
Mtr. Hx Hd Bolt 
Mtr Hx Hcl Bolt 
Frrn H« Hd Bolt 
Spcr Hx Hd Bolt 
Coupler Key 
Couplet Guard 
CG Rd Hd Scrw 
Coupler Insert 


to bate plate number when coupler guard is to be used 


N/A 

N/A 

N/A 

N/A 

• 10 709 

[ 10 209 

10 738 

10 238 

10 238 

10 238 

10 738 

10 238 

10 ?30 

10 230 

10 230 

10 230 

N/A 

N'A 

13 100 

13 100 

1 100 

13 100 

13 100 

13 100 

870 796 

J 

820 796 

820 796 

820 796 

; 820 796 | 

870 796 

10 400 

10 400 

10 400 

10 400 

IP 400 

10 400 

900 612 

900 512 

900 513 

900 513 

900 514 

900 514 


3 8 
7/16 
1 2 

3'8 16 n r. 

1/2 13 ft 1 5 8 
3/8 16 « 1 
1,4 ft 1 4 ft Vi 

1 4 70 M 3/8 


a«ae 
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HYDRONIC CIRCUIT BALANCING VALVES 
INSTALLATION AND OPERATING INSTRUCTIONS 


TYPE “CB M CIRCUIT BALANCING VALVE 

1 m CB Valves may be installed m any direction install valve in a location allowing easy 
access to (a) Adjustment Handle, and (b) Disconnects 

Caution If dram connection is going to be used the valve must be installed with dram 
on the downstream side 

2 Be sure the two disconnects are m a shut off position by turning the 3/16" square knob 
on each fitting clockwise 

3 Be sure dram shut-off is m shut-off position by turning S/16 ' square knob clockwise 

4 Connect meter quick -disconnect hoses to valve disconnects as follows 

Green hose is connected to the downstream fitting 
Red hose is connected to the upstream fitting 

5 Open disconnect shut-off valves by turning 3/16 square knob on each fitting counter 
clockwise 

6 Adjust the valve setting from 1 to 8 on the inner scale (not outer scale) Valve is m r hut- 
off position when handwheel pointer is oh' "O" on lhe inner scale 

7 Read pressure drop of valve on CBM-60 meter Locate meter reading on left side of 
capacity curve Follow across chart to junction of valve setting indicator lines (diagonal 
lines) Then read GPM at bottom of curve, see Fig C By using the capacity curve, 
adjust valve setting by turning handle of valve until desired flow rate is obtained 

8 Memory feature if desired 

Loosen lock nut which holds scale m position Turn scale clockwise until stop rests 
against handle wheel pointer then tighten locknut to secure scale Now. If valve is 
closed, it can be opened to correct setting by just turning handle until pointer rests 
against stop A small hole is provided in the stop to enable the handwheel pointer to be 
secured to the collar 

9 Close disconnect shut off valves Remove meter quick-disconnect hoses and dram 
meter 


TYPE “RDB ’ CIRCUIT BALANCING VALVE 

1 Install with arrow on valve body in same direction of flow in the pipe line and m a 
location allowing easy access to (a) Adjustment and (b) Disconnects 

2 Be sure the two disconnects are in a shut off position by turning the 3/16 square knob 
on each fitting clockwise 

3 Connect meter quick-disconnect hoses to valve disconnects as follows 

Green hose is connected to the downstream fitting 
Red hose is connected to the upstream fitting 

4 Open disconnect shut oft valves by turning 3/16" square knob on each fitting counter 
clockwise 

5 Adjust the valve setting from 2 thru 8 with special handle wrench An arrow on the 
spindle indicates the setting 

6 Read pressure drop of valve on CBM 60 meter Locate meter reading on left S'de of 
capacity curve Follow across chart to junction of valve setting indicator lines (diagonal 
lines), then read GPM at bottom of curve (See Fig C ) By using the capacity curve, 
adjust valve setting with special wrench until desired flow rate is obtained 

7 Remove handle 

8 Close disconnect shut off valves Remove meter quick disconnect hoses and dram 
meter 


Fig. C FMm f«1* in GPM 

TYPICAL CAPACITY CURVE 
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ARMSTRONG PUMPS INC • 93 fast Avenue North Tonawanda N V M120 ~PUMPS (716) 693 8813 
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MODEL "CB" CIRCUIT BALANCING VALVES 
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ARMSTRONG 
PERFORMANCE CURVES 
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CIRCUIT BALANCING VALVES 


MODELS RDB-2H TO RDB 6 


Form Na 6M5 
Litho m C+nmf 


mui 




m 


rmm 


nm 


WAwmm. 


ffiMl 

aanramnarjamrn 

If 


il 

aar am. 
utuumfi 

rjssrai 

WSSawM 

VaWMfMfil 


mitj I 


i V/ji|mvj|av JB^HFiB'iSfl HliMM 

w Mnm mW am im A ? mi 

rwwMmm 

WA 


fllllli 


■Hr ■ 

miy/lliyiWFilMf AfAilHiiHii|iniiii|ill 
■viBBrAar4g@ r 4isr«ni2nsnni^nn:it 
Noiivisr aw «r jBisnBBBB usiinssr 
ivmr^ABMVJBisnnsBBnasass] 

IBBBBB)||M'j» 'll U. 
IBIIIMBmI^ ill 41 1 

; -■ !iUH r -mu 


4 S 6 8 10 


20 30 40 SO 60 10 100 200 

Flow US GPM 


0,25 0,3 0,4 OS 0,6 0,1 1 1,5 2 3 4 5 I I 10 I 

Flow in l/« 


- P»(JB 1 of 3 • 


lAIMSTRONC! 


ARMSTRONG PUMPS INC. 

NORTH TONAWANDA. N.Y. 1*170 










nan 

§5!§i8Sg| 




■ 1 1 L. 1 1 11 | , 

® O o es o .-i a 

2 o oo 

id wr> 

n 


ua cn 

^OM<JTnp»iO t 

'1 IMOC IMf* 

y 

c 

c 

2 

U TOMftvy/VMrj/V V V 



CIRCUIT BALANCING VALVES 











SOLAR COLLECTORS 
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GENERAL ELECTRIC 

VACUUM TUBE SOLAR COLLECTOR SPECIFICATION DATA SHEET 

SOLARTRON- MODEL TC-1 00 


m \ 


w 


. 


r*4 i»u 


• f •;* 


•I ‘ 

i 


Frame Only 
Glass Installed 
Dry 
Wet 


WEIGHTS 
British 
36 lbs 


OPERATIONAL 

British 


Insolation 0 to 400 0 to 100 

BTU/ # t*/hr langleys 

Fluid 

Operating Temperature 100to300°F J8 tc 14R°C 


0 to 100 
langleys 


Composition 


A' 


Good" water with35/50% 
Piestone *1 0 


COMPOSITION 


Fram* 

18 Ga alumim/ed steel (516 mil) 

MODULI Dl SIGN CONDITIONS 

Reflector 

Alglas 

Pressure Drop Design 

7.0 pii 

48 2 kPa 

Insul Jtion 

Fiberglass 


<S» 180°F 

82°C 

Find Lines 

1 '4" type L copper 

Minimum 

5 0 psi 

34 5 k Pa 

Glass Tubes 

008 soda lime 

Flow Rate 

0 22 gpm 

0 83 1 m 

CONNECTIONS 

Wind Velocity (Max) 
Ice Load (Max) 

<p> 180°F 
100 mph 
13 ps« 

<e>82°C 
161 km/hr 
63 5 kg/m 2 

Hydraulic 

Ur<its 1/4” 45° FIjm* Nut 

Snow Load (Max) 

20 s>sf 

97 6 kg/m 2 

Structural Attachments 

Stainless Steel or aluminum 

Combined Load (Max) 

33 psf 

161.1 kg/m 

EQUIPMENT SIZING GUIDELINES 

Minimum Am<iv Pifituie 4b png 

MODULE AREA 

310 kPa 

Heat exchanger area 
Heating 

1 7 ft ^/module 016 m** module 

Gross (Frame) 

17.4 tt 2 

1 62/m 2 

Cooling & Heating 

35 ft ? /module 033 m ^/module 

Net (Active) 

14 8 ft 2 

1 38 m 2 


Storage Volume 
Heating Only 

Cooling & H« atmg 


15 gallons/ 
module 

2? gallons/ 
module 


56 8 liters/ 
module 
83 3 liters/ 
module 


A ‘Good" Quality W iter 

Chlorides ^ UX) ppm 

Sulfates < 100 ppm 

Bicarbonates ^ 100 ppm 
1 otal Hardness < 250 ppm 
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SPECIFICATION 


EVACUATED TUBE HYDRONIC SOLAR COLLECTOR 


GENERAL 

The tolar collector thall be an evacuat ’d tube liquid type de 
tigned for efficient operation at fluid temperatures ranging from 
100 to 300° Farenheit (66 to 149° Celsius) Thr collide 
module thall be furnished with all the necessary components, 
excluding support attachments, ready for field attachment to 
support and piping systems Specifications and requirements 
stated herein shall not supersede applicable Federal, State, or 
Local Codes and Regulations 


SOLAR COLLECTOR MODULE 

General Construction 


The solar collector shall be composed of standard manufac 
tured modules which are designed for simple attachment to 
the support structure and pipinn system The modular unit 
shall have a gross dimensions o* approximately 4 feet by 4 feet 
(1 2 by 12 meters) with an active to gross area ratio greater 
than 0.85 The active (effective) area, as defined by the many* 
facturer. is the planar area onto which incident energy is 
directed to the absorber surface (s). The gross operating weight 
of the sclar collector shall not exceed 4 0 pounds per square 
foot (19 5 kg/m*) of gross area The collector assembly shall 
be capable of withstanding wind velocities of up to 100 mph 
( 16 1 km/hr) with an ice and snow load of 20 lb/ft^ (97 kg/m^) 
without structural damage 


Glass Tubes 

The module shall consist of evacuated glass tubes which are 
composed of two concentric qlass tubes separated by a vacuum 
of less than 10“* Torr The glass construction shall contain the 
vacuum without the usage of mechanical seals. The vacuum 
shall be maintained for the life of the tub** at temperatures up 
to 650°F (343°C) with an active getter 


The outer radial surface of the inner glass tube shall have a 
coating with an average hemispherical emittance less than 0 05 
at 212°r (100°C) and an absorptivity greater than 0 85 
The solar absorptance of the glass shall be greater than 87 
percent of the visible light spectrum. 

Longterm derradation of coating and glass properties shall 
have a combined effect of less than 10 percent of the total 
absorbed energy. 


Fluid Visages 

The collector unit shall be suitable for use with water or a 
mixture of water and anti free/e solution (up to 50 percent 
by volume) as the heat transfer fluid. 


Fluid passages shall rot be restricted, when the specified fluid 
quality is maintained, to the point that collection efficiency 
(as a function of flu d flow) is decreased by more than 5 
percent over the design life of the collector 


Fluid passages shall be designed to withstand, without degrade 
tion, the effects of no fluid flow and high insolation condi 
tion Fluid passages shall be designed for operational pressures 
up to 80 psi (551 kPa) and fluid temperatures up to 300°F 
(149°C) 

Insulation 

There shall be at least 15 inches (3 80 cm) of 3 lb/ft^ fiber 
glass (48 kg/m^) or equivalent insulation surrounding all fluid 
carrying components which are not thermally protected by the 
vacuum from the ambient environment. The insulation will be 
properly protected from the ambient environment to preclude 
significant insulation performance degradation resulting from 
ambient conditions Fluid temperatures up to 650° F (343°C) 
shall not affect the performance or integrity of the insulation 

PERFORMANCE 

Collector performance shall be defined by its instantaneous 
efficiency based on active collector area in graphical (Figure 1) 
and equation form as 


g * A By 

where 

r/ • instantaneous collection efficiency (active area) 

* • (T co |-T amb >/Q t °Fhf»t 2 /BTU 

T cq | • average collectoi temperature, °F 

Tamb » ambient temperature, °F 

Q, * insolation on the plane of the collector 
BTU/hrft 2 ) 



Figure 1. Instantaneous Collector Efficiency 


* 
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The constants A and B ate obtained l»y placing a least squared 
stiaight lint* throuqh ( lit* data points located w 0 0 

and C 1 0 Cei ; » t »t*tl test data f»om a tecogm/ed mde|tendent 
testing agency, along with manufacturer's test data, shall be 
identified on figure 1 and utilized to define the constants 
A and B Collector efficiency shall he determined in accord 
ance with ASHRAE 93 77 test procedures 


The solar collector shall have an efficiency plot which is 
greater than the minimum |M*rformance hne of Figure 1 The 
constant A shall In* greater than 0 b8 and B shall he less than 
0 37 BTU/hi »t ? °F 


QUALITY ASSURANCE 


Manufacturer 


The manufacturer of the solar energy collector shall lie a 
recognized producer of said equipment ami shall submit docu 
mentation demonstrating a high capability in design engineer 
mg, testing fabrication, installation and maintenance of equip 
ment the same as or similar to that called foi on the drawings 
and m the specification^) 


All Other 


All materials, assemblies, coatings, thermal bond connection, 
fluid connections, vacuum seals, structural members and hous 


■ 


mg configurations shall lie of the hi«|hest quality .Hid shall 
fully meet those standards called for and requited in iIh* 
"Interim Performance Criteria for Solai Heating and Cooling 
Systems in Commercial Buildings" (NMSIM /6 118/ 19/01 
Any change and oi deviation from these criteria must lie 
fully clarified Standards and work of a higher quality than 
in the atiove cited, called lo» in these ipeciftcatiom antf/oi 
on the drawings, shall be met by the manufacturer 


OPERATIONAL DOCUMENTS 


The manufacturer shall provide, within one (1) week of cnl 
lector delivery, installation documentation for the collet tor 
These manuals shall describe preventive maintenance tj>*tteial 
maintenance, fluid quality control and replacement requite 
rhents and material replacement and control instructions 


WARRANTY 


The manufacturer shall warrant that at time of delivery, 
the solai collector will he free from defects in maten.il and 
manufacture and will t>e of good quality and workmanship 
This warranty shall provide for the replacement or repair, 
at the manufac turer's election, of the collector or parts there 
of. provided that written notice of the defect shall be given to 
the manufacturer within one (1) year after collector delivery 





AUTOMATIC CONTROL SYSTEM 


POTTER « 


RELAYS 


* • '• •»***•• Olt|l«tl»« «l 

KMIt r and M H 14 ft StMIftS Her mentally 
•* tied m . i metai Can >Mmh t, ( i ly^ pluij dnU 
g»i Mashed Mivti • if in l s .mips (i*> 

».*>V A(* tfOSP ft Of 20V r>C >h>. Sul 
ft* i# OcMuUh iiiv«r cadmium unOf cun* 
t.n t* r.ili sj ID amps t«> 120V AC ttU% M F or 
/OV (*C nnustive 

KRP Sf RlES Versatile multi contact arrange- 
rn« • I I * lu'it* I iri a \ leaf polyi .tl hodale dost 
»••<* « Si intKird 8 ptn ort.il type plug for 
Kill’., •mJKHMII 1 1-pt.. for KHP l* Wnght 
A|'imi* Iu/h Contacts *» amp iiold Hairtud 
V'lti 'U amp silver cadmium Oxide See 
hut* *HP hold down sfHing for special 
mount my application* Sir KHH N mdcatof 
iiimp n’t.iy for current monitoring applica- 
It. .it 

KRP N tNOlCATOR # 

LAMP RELAY A general purpose relay in* 

Ciipor.iling .1 lamp to indicate current or 
*' '*ayu availability in p oarer circuit Con- 
!•*• • Mlvfr cadmium omdc rated 10 amp* 
I* u»: uies Clear. po’yC.irlionate dutt cover 
Mounting Standard octal ploy 
Wr ght Approximately J o/s 
Hold-down tpnng iHicase see Page 4) 

*P Ca*a it a clear poly cm honate cate for 
n ont ny i(«ctiln*f t. capacitors, retittort or 
ott er lompononts Octal typo tormmation 
bun JSOOl/ 11 pm 3t>0072 Come* with 
•01 screws Weight 0 6 01 
3SU0/0 LI 1 6 80 

3SD072 LIST t 96 

Hold iiown %pnny lor P Case, and KHP 

Sene* relays will accommodate machine 

sc 1 1 * ws or rivets 

20CI76 LIST I 20 

OCTAL-STYLE SOCKETS 

toiKMP KHP* H KAP KBP KCP LBT and 
F.UA M i.«y» CD-21 CO- 36 CM CK and C« 
tune delays and CS sensor 

M ..idn! polycarbonate S pin screw terminal 
**j« kiM Mind 10 ampere* 

^7£t22 LIST $2 13 

Molded fxjiycjfbon.ite 11 -pin screw terminal 
socket luted 10 amperes 

27E123 LIST 64 24 

TRACK MOUNT SYSTEM 
FOR SOCKETS 

E xtruded aluminum three-foot action with 
slotted holes on b centers for *8 screws 
24 A0b4 NET $2 22 

Piristu c'tp tor mourning sockets 276122 find 
* ... I OS | <ge 4 

1 wo p* inquired per socket 
24A072 NET 6.11 

Aiufit»num retainer w«th 40 lopped hole 
L*r mounting *«» Sets 276121 (page 7). 
2/6 U'2. 27* 123. and 271 16R Includes one 
ati 40 v screw Two retainers and screws 
M'dUin’d pci socket 

24AC T 1 NET 6 07 

Pl.i*tn: twist clip requires no screws will 

ti i< ..i»t 276121 only T wo required per socket 

24A067 Nft T 6 10 

Shunless si* el holddown c tip restricts 
iitovoiiM*ill ut r ••l.ty iiniiinti it »n socket 
• fi 121 T wo clip* tequired per socket 

20C2S3 NET $ 09 
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Pump Controllers &tvd 

High Pressure Low Water Cur-offs 


Me Donnell Pymp Control'**! .re float actuated eter.tncjl switches 
used to control boiler feed pumps as they should ideally t>e 
COntroMod — Oiroctly from IN* boiler water lev**) They represent the 
provan best method of keeping the borier water level w*th«n the elute 
limits recommended for num.iuni steaming efficiency ano fuel 
economy These controls also include a second watch operating at a 
tower level which provJes a circuit for stopping the automate burner 
and sounding an alarm— the final safeguard tor emergency conditions 
such as electrical current interruption to the pump or failure of make- 
up water supply 

McDonnell Pump Controllers can also be used on storage tanks and 
pressure vessels 10 start or stop pumps, or provide alarm or automate 
cut off. at high level and or low level 

All McDonnell Pump Controllers h*'» a completely packless construc- 
tion Electrical operating pans a;e sealed from the float chamber 
The controls have been designed for high pressure, high temperature 

servee 

In addition to controllers Irsied m the table the liquid level controls 
shown on page M can a 1 so be used on high pressure boilers — Model 
PCH and PCL for low water cut off. and Model VFC for pump control 
and cul-off 


HOW TO SELECT 

McDonnell Pump Controllers serve boners of any size Selec- 
tion of proper control doper os upon boiler operating pressure 
and method of installation 


Wo. 'k : ,0 


Prsluct hi 

No 42 

No 42- A 
lbO Sene* 
ib7 Sines 


s. »* 


ho 193A- 


ho 194* 


Miiimurvt 

Pressure 


Switches Charac VensUcs 

Mercury tube for bo> u * s with sept 
rate w.dtM t olumnt _ 

, lube Ujh k Hook up tit 

tings 

S 6*f> tube Fee boilers with sepa- 

« 

Mr.ury tube Watei c 

body. w»th all tap 
pings tor steam trim 

Mjgmd ; ft N h 

open contact adiustment 
of operating levels 

M.tgnidu — Watei column type 


Me rcury tube 


Magnetic — 

t 

* 

opencontact 
- tic 

open contact 


Similar to K 93 but 
f ■ 

Water column type body 


*1h§aa control » ’ • NPT opting in body and V* NPT opanmg 
in haad 4.#*r ngi tor float blocking 


ELECTRICAL RATINGS 

(Unde n*nter$ l tsttfd) 

F of ISO Senes, lb? Series and 42 Senas 

f for I ;> and ( ut off Or uitS 


£ 

F u 1 1 toad 7.4 3-7 

- 44 4 < 

V 129and240VAC 


120VDC I 240VDC 


T~T\ 

1^4 


• 1 * NPT 


the most widely used control of its kind Peck less construction ulrii/et 
Monel bellows Has mercury tube type switches Can also be used as 
a cut off and alarm on many higher pressure hut weter space heating 
bode's Available with manual reset on cut off switch, order 
No t50 M 

for bo tlor$ of any $110 
Maximum bodgr proaauro. ISO pai 


157 Merit's 


4J [ t te 

l«l I I T * f r7 H 

• w-^W n \&r 

\OX 1 • ?» 


■ ^ 


lYO <® 


u/ i 

a /t* — uir — • 


No 157 is basically the same as the No ISO but has integral v aier 
column type of fio.it chamber thai simplifies installation and includes 
all necessary tappings for gauge glass and tncocks 

No 1 57-A is same as No 1 57 but with larger tapping* for equalizing 
piping and steam trim <sue lata# below) 


No 157RAndNo 157HL - Gauge 
glass tappings in side of body No 
157RL recommended for boilers 
where higher visible w a'« line is 
required, or for boilers wth t»oth a 
feed pump and a combination 
water feeder cut off 

AH 157 Series a* so available with 
manual reset on cut off switch 
01 forN M, tS7A-M, 1 M m 
or 1S7RI M 


!TTT 

. 



1 20VAC 

240VAC 

120VOC 

2 40VDC 


1 


Vi 

1% 

Product No 


For 93 Series end 94 Series 

Pilot Duty Server 120 or 240VAC. 345 VA 

Note for supply connections of 94 Senes, use wire suitable for 
at least 75 C. 


1 r 
Nf 

Tncock 1app*ng % 0” 

Maaimuiri b jiier pre\sura, ISO pat 


No 157 

• i 

Vfe NP1 


No 157A I No 1S7R or 
No !‘>’Nt 
|V* NPT IV* N 

V*’ NPT Vj' NPT 
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Flow Switches 


No. FS4-3 end No. FS4-3D 

f n r 

I !j rH 

L [V. 

@ }T\ fittnded paddle * I 

for larger pipe 4 
rj included 


NO FS4 3 jy , 

(■tended paddle 
— J for larger pipe 4 
/ I included 


Compact moderately priced Now switch for service on water (met 
principally Hat single pole douoie throw switch —can be wired to 
make one circuit, break a second, when flow or no flow occurs Alt 
pans m contact with liquid in pipe are of Dress, solder and Monel 
Features include completely packless construction, and easy adjust 
ment of switch sensitivity Individual paddies are adaptable tor pipe t 
to 3“ NPT. en eitended paddle for larger pipe also included Installs 
m tee or welding neck m horizontal pipe, has V NPT threaded 
connection 

No FS4 3 hat one SPOT switef) No FS34 3D has two SPOT 
switches to handle two separate circuits E'ectncai ratings page '5 
These how switches are also available with tin e delay relays to 
eliminate false signals caused by turbulence ( see page 1 9) Oder No 
FS4-3-5R for 5*second delay on break No FSa 3 20 for 20 second 
delay on mane 

Minimum pressure JbO ps< 

Minimum timpinturi, 300 f 

Flow Rates Required to Actuate 
No FS4-3 and No FS43D 
Water flow rates in gallons per minute (GPM) shown m black 
Velocity in feet per second (FPS) shown m color 


Fim Sin flOlf NO fLOh FLOW NO flOW 

GPM fPS GPM I PS GPM OHM r 

r 6 0 2 3 6 1 34 ^ 10 2 3 91 9 2 

ivtr 9 6 2 if 5 6 I 21 Jb 8 3 02 15 0 3 M 

1W 12.7 2 00 7 0 1 i 

T 18 6 1 SO 9 4 0 ^0 J? 8 24 0 i • 

?v, 24 3 1 - I [ 74 j 7 ! 

3- 30 0 1 30 12 0 46 1 2.00 

4- 39 r I 00 19 8 ■' ' 86 M . 

SI 2 • i 04/ 115 0 I 9? 0 ) ih 

f 1 792 0 M j 39 6 ii 44 1 16*6 0 I- 

'(quipped with emended peddle (cut tor 4 end b pipe I 

flow retei ere evereqes which may vs'V • f0% from tebuieted ee'ues 


1 JCtor? sr Miiieum AZiuilmfM j 

flOW 

GPM FPS 

no now 

. < V 

6 0 2 24 

3 6 1 34 

9 6 2 11 

5 6 1 21 

12/ ?00 

70 1 10 

18 8 1 80 


24 3 1 bJ 

11 6 0 78 

30 0 1 30 

12 0 0 b? 

39 7 1 00 

19 8 

58 7 0 94 

29 3 0 4/ 

79 2 0 &8 

39 6 <> 14 


Mnimum A6|y&tmMt 


NO flOW 

GPM I ' > 


No. l=tbV 

j 

i - (si) r 

€ i- 


*1 + ^ 


%-hpj 


No FS8V u - 

(Atanded piddle 
for tarter pip# 
included . 


Provide*, apo' . '.>of construction In an economically pneed. 
compact ./*• noirswlfteN Parts if# fy seated lor use in treat of high 
humidity .and tor out^el rrxvw 'a 1 >t*pr Has adjustment for sentmv* 
ity to ’• >*. pa» n >TTucvjn. wetted pens of brats, solder and 

M Hi landed 

pad ief i.i >if pipe is a) i me udeci Installs in tee or welding neck w 
honzonta* pipe t ihrnaoed connection 

Electncal ratings si -own on page 15 

Time <ii> ty r oiay .ire «t <*• i >i«» to e irmnate faive signals caused by 
turbulence >ee page 19 

Msmmorn pressure tbO psi 
Mimmun. tiinpvillurq, 225 f 

Flow Motes Hequt ed to Actuate No. FS8V 
Water How rates m gallons per mir.jte (GPM) shown m oiack. 
Velocity m feet yit second <FPS) shown m color. 

f fictiry 3 Miiwnym SS|Oitmt. i I Sin ar« A#iutlw*«l 


No. FS4-3F and No. FS7-4F 

WaterflowJndicMors 

Listed by Underwriters laboratones for service as a waterfiow 
Indicator on branch piping of fire sprinkler systems Used to 
pinpoint location of open sprinkler heads— to speed fire fight 
mg and minimize water damage Construction dimensions and 
electrical ratings same as foi No FS4-3 (page 15) and No 
FS7-4 (page 16) 

No FS4-3F can be furnished with lime delay relay (see page 19). 
order No FS43F-20 Time delay relay is also available for use with 
No FS7-4F (see page 19) 


FLOW T NO FLOW 

i PM * GfU _ r/.s 

1.9 1 > •: l 

7 5 ’ f iO 5 J 1 14 

9. 4 1 48 6 7~ 1 Ub 

9.4 

.1 HI 

M 16 4 i f\ 
5 3 HO ^27*0 0 68 


m A# Hitettl 

NO FLOW 

GPM fP S 

7 5 0 5/w6 

24 6 5 28 


fictiry or Nmunym A4joitm«.( ttnuwi 

Pipt 8 /' lOv 

QPM • GPM ffS GPM IPS GPM fP S 

V 4 9 t: i 4 i 77 17.6*f ' 0 V,6 

iv 4 

>/ 2 2 *. 07 

4 s I(, 4 /. 4 4.13 

. t 

H) t ( •’ *8'J0 ' / 72 i 3.15 

4 

1/ -1 ' t ti 1/ ' 

. ' .’ Si) 

*( Quipped rv th defended t > »./ -* cur /cir 4* #/id $ m pipel 

fiuw retes ,!'*• . iv#* ../*! .vh'ch mar ^•'V J *0% from tebuieted vetuis 


Minimum Flow Mates Required to Actuate 
Waterllow Indicators 

No FS4-3F Ft/ r 1 1 a* and tvr branch piping 
No FS7 4F For tvr. tvr 2 and 2* i* branch piping 

Both W.iterfi jw ikf .ilOfiriM* ictualedpy allow '^10014 to 10 
gallons t >f nmute (GPM) m di« pipe size listed above 


Mj / ( tssu • No. fS4 3f, 150 1 hi 
No fS7 4f t 300 pit 
1 iporituri 300 F 


vmrwi. r "Tr 
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Uni-Line Division % •* 



MIX SWSRli' 

VP2567 
& VP2568 

DIAPHRAGM CONTROL VALVES 


Th«M v«iv«i «r« Np«ii«iiy for tha control ol hoi water 


low preitore iteam, or chilled water Tha VP2b67 m««m t* • 
nor molly cloied control valve end the VP'JbbB u*r.e* •* a normally 
open control valve Sim from H" to ?** or# available with equal 
percentage loo character *1110 

Two Rubber U Cup* plot two Teflon* tpecer* provide e positive 
*elf ediutt.ng »eel eround Ihe velve *tem 

Thee# velvet ere operated by pneumatic actuator*, which include a 
d«a cat i aluminum yoke and caee and a molded rubber diaphragm. 

SPECIFICATIONS 

VALVE ASSEMBLY 


Action VP26A7 — normally doivd 

VP2b68 normally open 

Flow character itlici equal percentage 

Retire 300 pti , 3b !C 760° F water or 1b p*i tteam 

onTthru Tuitt 2b0 pti . 3b to 2B0* F water 
or Ibpei i«aam on H‘* end V* fifee 

BODY 

Pattern straight through 

Sim Ml" thru 2" NPT 

Connection* ... .... tamale NPT inlet end outlet 

Material .... bra** 

Seat brail, integral with body 

Packing two Teflon* *pecer* pfu* two rubber U cup* 

VALVE TRIM 

Plug brail 

Due ........ leneweble EP rubber 

Stem .... niicon bra** 

Back teat . . lubber 0 «mg 

ACTUATOR ASSEMBLY 

Action direct acting 

Sue ... 10 iq in. effective area 

Actuator range* . .... ... 4 - 8 pii 

3 13 m. 

8 - 13 pit 

2 -tipn IVP2b68 only) 
Maximum air preiiure . . 30 p*i 

Ambient tempereturt rating .... 2b(JT F max 

Diaptvagm ... .... molded ’ublwr 

Caie A yoke die ceit aluminum 

Spring alloy itael, cadmium plated 




CLOSE OFF RATINGS 

Pressure drop acting agjmtt the untielanceri area of the valve 
produce* a thruit. Thi* thru*! mutt be overcome by the actuator 
through the .implication of additional signal pressure .drove the top 
end of the % goal range for normalli o|ien control valve*. or by 
reducing the *ignal prenure behiw the tiotlom end of the range tor 
normally timed control valve*. In either ca*e, the actuator *pjn 
i* ncrea*ed 

For tight clo*e off, the valve mutl not lie operated at pre**uie 
drop* greater than tho«e dengnated by the intertacltom Of the 
valve *•/« curve* with the appropriate line *e!ected from Table I 
(See Fig 1). Maximum allowable procure drop for any valve 
hnciudmg other actuator ranges) i* 40 |m. 


lABlt I - CLOSi OFF LINES 


ACTUATOR 

RANGE 

VP2b67 

VP2W># 

h 

. INI r 

I'M 

2 13 

l l N I « 

lTni a 

8 13 

LINE C 

LINE A 

? B 1 


LINE f 


ORDERING INFORMATION 

HflCI III .Ml).- i 
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CONTROLS COMPANY *• 

Uni -Line Division 



UMira ©IHJIiliT 

VP2566 


DIAPHRAGM CONTROL VALVE 

3-WAY MIXING 


This ve've *s espaoelly designed for the control ol either hot w«t«r 
or chilled water end it available in sites 1/2** through 2" with 
lm##r How characteristic!. 

Two Rubber U Cups plus two Teflon* Spacers provide a positive 
•at f -adjusting seal around the valve stem. Service life of the seel it 
greatly tended by the use of a item made of anti fouling silicon 
brats 

The valve it operated by a pneumatic actuator, which includes a 
die cast aluminum yoke and cate and a molded rubber diaphragm 


SPECIFICATIONS 

VALVE ASSEMBLY 

Action .......... top port normally doted 

bottom port normailyopen 

Flow characteristic linear Iconstant total flow) 

Rating . . 300 pti, 35 to 25<P F water - f M through 2" sues. 

250 psi. 35 to 750 T F water - V and V* sites 


BODY 

Pattern .... 3-wey (integral bonnet on V* end %** si/asl 

Sues H*’ through 2" MPT 

Connections •••••••••..• female NPT 

Material brats 

Seat • • . • brass 

Pec* ng ... . two rubber U<ups plus two Teflon* spacers 

VALVE TRIM 

Plug . . brass 

Stem • • • silicon brats 

ACTUATOR ASSEMBLY 

Sita , . . 10 sq. in. affective area 

Spring ranges . . . . 1 - 6 pti 

4 - Bps. 
2 - ft pti 
8 13 ps. 


5 - 9 ps. W, V* A 1 M sues only - also supplied 
on valves with positive positioners 

Maximum air pressure 30 pti 

Ambient temperature rating 225* F man. 

Diaphragm . . . . molded rubber 

Casa and yoke die cast aluminum 

Spnng alloy staet. cadmium plated 


CLOSE OFF RATINGS 

Pressure drop acting against the unbalanced area of tha valve 
produces • thrust. When the pressure in the normally open port is 
greeter than the pressure in the normally -closed port, the additional 
thrust mutt be compensated for by additional signal pressure 
applied at The top limit of the actuator range. 

Conversely, when the pressure in the nor malty <losed port is 
greeter then the pressure in the normailyopen port, the additional 
thrust must be compensated for by a decrease in signal pressure 
at the low limit of the uC*uator range (See Fig. 1) 

For tight close off the valve must r.ct be operated at pressure 
drops greeter thar those designated hy the intersections of the 
valve size curves with (he appropru' * me selected from Table I 
(See Fig. 1). Maximum allowabi pressure diop for any valve 
(including other actuator ranges) is 40 psi. 




t 


figure 1 - CLOSE OFF RATING. VP2566 VALVE 


TABLE I - CLOSE OFF LINES 


ACTUATOR 

RANGE 

(PSD 

NORMALLY 

OPEN 

PORT 

NORMALLY 

CL06E0 

PORT 

1 5 

i INI C 

UNE D 

4 8 

LINE C 

LINE B 

B 13 

J 

LINE C 

2 13 

LINE A 

LINE A 

b 

LINE f 

LINE E 


ORIGINAL PAGE IS 
OF POOR QUALITY 


ORDERING INFORMATION 

Refer to page 2 
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FORM NO. 18701 VP76860 
1 660 



OROf RING INFORMATION 




vr?M« THREE WAY MIXING VAIVES 


UNI UNI 
NUM BCR 

IACTORV 

Moon 

REPLACES 

SI/I 

<NP1> 

SCREWED 

Ov 


r r ^ i •' wmmmm 

mJMivTT* 

mm+rwM 

VP 7*64 001 

V 6600 04 301 

™ V669301 




1 * 

VP 7*66 002 

V 6600<V 30 7 

V6693 07 




4 8 

VP 7*66 003 

V 6600 04 306 

V 669 3 06 

1/7" 

7.2 


3 • 13 

VP 7*06 004 

V 6600 04 30/ 

V669107 




8 13 

VP 7*66 006 

V 6600 04 309 

V6693 09 




*9 

VP 7*06 006 

V66QO Q41TN 

V6693 19 




POSITIONER 

VP 7*66 007 

V6600- 1*301 

V6607O1 




1 * 

VP 7*66 006 

V6600 15307 

V6607O? 




4 8 

VP 7*66 000 

■ Moo 1 * lot. 

V6607O6 

3/4" 

4 • 


7 13 

VW460I0 

V6600 16307 

V6607O7 




8 13 

VP 7*66011 

V6600 1*309 

V6607O9 




* 9 

VP 7*66 012 

V6600 1*319 

V6607 19 




M »\i I i ( ; | i 

VP 7*66 013 

VM.no ”301 

OOI 




1 * 

VF7M6014 

V660O 7*307 

V6610O7 




4 8 

VP 7*66 016 

V 6600 75306 

V 6610 Ob 

1- 

90 


7-13 

-•7*66 Oltt 

Vt0OO 75307 

V6610O7 




8 13 

VP 7*05 01/ 

V660O 753 09 

V6610O9 




* 9 

_VP 7*66 016 

V6t.4» ,Mh 

V6610 19 



10" 

POSITIONER 

VP 2*66 on 

V06OO- 30301 

V661701 



" 1 "* 

VP 7*66 020 

V6600 30307 

V0617O2 




4 8 

VP 7*66 071 

V6600 30306 

V 861 7 06 

M/4" 

180 


2 13 

VP 7*66 077 

V6600 30307 

V661707 




8 13 

7P 7*66 073 

ok,dii Jo no 

V6612 19 




P08ITIO/IER 

VP 7*66 074 

viioiodii 

VM11 01 




1 6 

VP 7*66 075 

V6600 3530? 

V6615 07 




4 8 

VP 7*66 026 

V6600 35J06 

V6615 06 

M/3" 

2*0 


3-13 

VP 7*66 077 

V 6600 35307 

V661S07 




8 13 

VP 7*66 028 

V6600-35319 

V6616 19 




POSITIONER 

VP 7*66 079 

V t>600 40301 

9 Of 1001 




1 * 

VP7*66 030 

V660040302 

V 66 TO 07 




4 8 

VP 7*66 031 

V6600 40306 

V6670 O6 

7" 

400 


2 - 13 

VP 2*66 032 

M0040907 

V6670O7 




8 13 

VP 7*66 033 

V 660040319 





POSITIONER 


H 


95 




















TYPICAL APPLICATION 


Tr 2210 

SPACE 

THERMOSTAT 


n 


VP 2666 

N.C. TO COIL 
) 8 TO 13 RSI 
'tt. C , 


vptwe 

J N,0, TO COIL 
4 TO 8 PSI 

N.CWC 


H,W*R. 


OUTSIDE 
AIR ’ 


H.W.S, 


RETURN 

AIR 


COOLING 

COIL 


HEATING 

COIL 


A, H. UNIT HEATING AND COOLING COIL CONTROL 


INSTALLATION 


Control valves are »litd to the demand of the system to be 
controlled and ere frequently smaller than supply lines, They 
should be installed as close as possible to the coil being controlled. 
Preferably, a control valve should be installed In the vertical 
position so the actuator will be over the valve, but can be installed 
in any position If necessary, 

When installing a valve, these simple precautions should be taken; 


1, Install a pipeline strainer just ahead of the valve, 

2, Allow sufficient clearance that the valve may be easily serviced 
If necessary, 

3, A minimum clearance of 314" must be allowed between the 
extreme top of the actuator and the nearest obstruction, This 
permits removal of actuator yoke and parts required to replace 
packing. 



TABLE 1 1 - VP2566 DIMENSIONS AND WEIGHTS 


DIMENSIONS IN INCHES 


WEIGHT 

(LBS) 

















MAIMTtMAMCt AND MFAIR 




II I VfMl rvi|UH»t %#» v ‘»in# muflifitmir « ti#« i»«o|t** mhi«iu Mio* mg I’to S|*w ji I*h*i* 
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00 
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V»' 


(•' 

(Mt fn !*» 

V* & V Si/t* 
few f\nt Name*) 
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A 


PACKING Ml PI AC I Ml N 1 

II a.iIai* %ti*n* li’i*K,*gr |\ t*»H O*if*l(Mt»0 it*|*l4i i* 0*e U i up P.k King 
(I.M di lollow\ 

I H*t**o*t* i Nm (1.0 mO lift > ok»* (HI ,mO Assi’n*t»lnO 

P4*lt I.* .1 ,»nO 41 All! a.iUi* 

/ ilimiMi\<kin A lion* l *«• tmO ol Slent »hh< I'lutl 

Assi»n*i»i> (|0 lo top ol Spnng po ,nul hyo*0 

I tuMitt! i»*.*%%i*ml»l v t*< 0*i* a.iIai* 0*»» dimension must I*** u»%el 
♦ I 1*4 AO .1* 1*01 IO A f*.l **)« • ».*• .k tU.ltO* I.IMtH* 

I Mimiiovi* Spnng AOtmto* (SI S|**nH| So.il (|0 .••*%! Sp* mg |/| 

1 Met*i»**n P.k Kio.j N*»i HOI Sp.»%et Mil l • t * mi* P.nKmg 1 1 *M 
4**0 <141 Hi* 'in*' !•*»• p.itKmg i »a»I\ m» ll*o mli'ii* .il 

hi**** *t* I .*»*o il**’ v.iUi* Aten* ,»•*• fit*.*** 
t» l >**»!» S|*»»eet (1H ove* Alt**** »IO l*oll. •!»* ol p.n King » .iv ly 
Apply .i he.nl i*. * .i * .• mmi in*** u *i * t Ant'vu'i* NomiIhi Nl* I 
.iioiohI |l*i’ i.i ii' Ah’*** mO pus!* om Ui*up P.u Km,, M/l 
oao Aleut unit u*lo |Mt Kmg i »v »y Ptetchy liil* 1 •» .tl • |he 
M*\I«I«‘ Oi.lllUMet ol 0**' |*.*i A mg .*•*»! tilling tlir dl*l*ulilt »|«OiiVi* 
i»i 0»*’ |VK King wilt* lutu •» .ml Mi’inmI iI»ia pioiOun w*0* *i 
\*> o *0 1 1 *'*•** P.k King (1/1 t,*Knk| » »**• *\ II* i'.h I* U 1 up 
l*.H K n**| **ot I** tt4l*t4«r Hit* A«Mln»«| l*!» 

|Kit|> Sisai*i (11* » »% • len* <»»nl aa * rw on P.k King Nul < 101 
lo 4 |*0\ltlV«> Al*H* 


t* M«MAU*n*l*lt’ Spimg (/> Spni*g Sr.n it*) 4»*0 Spnng Ailimtoi 
(SI Me%et OnnenAio** A ,ii ni outtsl in Step / Above 
t MivI.n • V oKf (HI ,iml AssemHeO I'.nls (/ .1 .***0 41 **n 
V.Mve IliHl* (1*0 ,o*»l i»hK in pi. nr wol* 0l«N1*p Nul (1.0 
M.iKi* am*** 0».»l rml ot stem is rng.tgeO if* Ah.t|*eO l**»le in 
o’ltli'i ol I >•, t|*l*i, u|ii* Vun* (41 iKiung (hi a o!***i4t*on 

VAl VI mitt MIPiACIMI Nl 

II lintlAMlUltH Ol OMl’MIVO A.l»**’ A«‘.*1 Ii'.iK.hJI* 4ft* f*«*A OIOI tl’l I'll. |t*r 

Sil l** mil Plug AsM'tnlil* 00 »«*.*\ !**• ir|il.m **1 1 1 n* p.H K mg sltoulil 
Im n’pl.H *’0 .ii»v 111 *** !'»*• sirm .mil plug .isAi’inMy is tt»pl<i*'i *0 

lll’pl.ll I’tlll’lll ol puls is ,h * omplislii’il . 1 A l|lllil*V\ 

I Poitou** St ps 1 OlKHigl* I .is aIiowi* in P.kKmg Mi’pl 4 *«- 
n** , **i“ .»( »**a *' 

} Mi*n*i»Ai* AO ipli i t UO •*.**»* V.i'vr Ho*l\ (IS) Homivt oM 
St*'*** .»•*«! Plug \sscnilklv HO 

I Insi'H n i n* • >0 plug .(ss» mWy • no V4lvr |1 *h1v (1!») 4**0 
It’pl.m AOipIri H (0 

4 IV* l**ii** - |< o\ ** I* • I / .is 'isli’O unOoi P.kKmg Hepl.ii «- 
nk , *il’ > 
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Unl-Uiw Division 


VP2510 & 
VP2511 


DIAPHRAGM CONTROL VALVES 

SINGLE SEATED 


These Control Valv** art wpeclally designed for tha control of hot 
Water, low pressure itaam or chilled water. 

The valve* are *inglt seated with renewable discs. Sixes Fv m 1*1/2" 
to 4" are available oh the VP2610 Series, while the VP2fo* i Series ii 
available In 2-1/2*', 3" and 4" sizes, 

On sizes through 2", the characterized plug is stem guide d 
mounted by an antitorque swivel arrangement, The sizes 2*1/2", 
3" and 4" are double guided* These features provide accurate seat- 
ing alignment and quiet operation under high flow conditions, On 
sizes through 2" tha valve body and bonnet are provided with 
conical seating surfaces to insure accurate alignment and to provide 
a leak-tight joint which can be readily loosened for servicing, On 
larger sizes the bonnet is bolted to the valve body, A locating boss 
on the bonnet insures accurate alignment, 

The valve Is operated either by a 30 square inch or an 80 square inch 
actuator assembly depending on valve size and typo of service, The 
deeply convoluted molded diaphragm provides constant area charac- 
teristics throughout the stroke for excellent linearity. 

The actuator assembly can be easily detached from the valve without 
affecting the valve body or its components, 

All parts can be replaced without the use of special tools. 



MODEL VP2510 


SPECIFICATIONS 

VALVE ASSEMBLY 

Valve action VP26 10 — direet acting (N.O,) 

VP2511 - reverse acting (N»C.) 


Nominal size 

1*1/2"— 2" 

2*1/2"— 4" 

Connection 

NPT 

Flanged 

Service rating 

300 psi for 250° F 
Water or 80 psi steam 

125 psl for 250° F 
Water or 80 psl 
steam 

Disc material 

Renewable 

composition 

Renewable hard 
rubber 

Body material 

Brass 

Cast Iron 

Seat material 

Brass (integral) 

Brass 

Valve stem material 

Stainless steel 

Stainless steel 

Flow characteristics 

Equal percent 

Eaufll percent 


STEM PACKING 

Steam Tefion, spring loodod 

Water, , , * . , Rubber U-Cup 

Close off rating see next page 


ACTUATOR ASSEMBLY VP2510 
ACTION ON SIZES 

For use on VP2610 

Direct acting 30 and 80 sq, ineffective area. 
Reverse acting 30 sq. in. effective area, 

For use on VP2511 

Direct acting 80 sq. In, effective area. 


VP2510 and VP2511 ore available with positive positioning relay*, 
ACTUATOR RANGES 30 in, 2 «l» 80 In. 2 tin ' 


2-13 psl 3.12 ?, I 

2-7 psl 3-7 p,l 

8-13 psi 8-12 pil 


Maximum air pressure . 35 psi 

Ambient temperature rating 200° F Max. 

Diaphragm , Molded rubber, nylon reinforced 

Cose . Dio cast aluminum on 30 sq. inch size 

Pressed stool on 80 sq. inch size 


Yoke . . * Cast Iron 

Spring , . . Alloy stool, Cadmium plated 


ORDERING INFORMATION 


Refer to pages 3 and 4 


PRINTED IN U.S.A, 


12/73 
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CtOSC OFF RATINGS AND ACTUATOR SPRING ADJUST* 
WENT 

Prelim* drop acting against the unbalanced area of Mi* valve 
produces * Omni winch must overcome the actuator as 
follow*: 

Normally* Open Control Valves. The thrust mutt he compensated 
far by additional signal pressure applied at the top limit of the 
actuator range, 

NormnllyClosed Control Valves; Urn thruit mutt be applied by 
additional spring load at the low limit of the actuator range, 

Either of these conditions increases the actuator span when the 
valve u operating under a pressure diffmtmtiel. Figure t illustrates 


For tight eliitemff* the valves nuiit not be operated at pressure 
drops greater than those designated by the intersections of the valve 
sue curves with Line A for an It pti or 0 pel actuator span or 
line tl fg* a ti psi or 4 p$i actuator span. 

Normally Open Control Valves require an increase in signal above 
the top end of range to compensate for pressure drop across valve. 
Pressure drop across normnlty*clo$ed control valves requires a 
decrease m signal below the low end of range* or an adjustment m 
spring loading. 


table i - actuator spring adjustment data 


ACTUATOR 

NOMINAL 

AREA 

!ln,2) 

ALLOWABLE ADJUSTMENT OF STROKE 
STARTING POINT 

2*13 

2*7 

8-13 

3-12 

3*7 

8*12 

30 

0 10 4 

Otoa 

Oto 10 




80 1 



- 

0 to 0 

0 to 4 

Oto 11 



PRESSURE DROP ACROSS VAIVE (PSI) 



Figure 1 - CLOSE OFF RATINGS OF VP251Q tk VP2511 VAIVES 





ORDERING INFORMATION 


VP2S10 SINGLE SEATED CONTROL VALVES - EQUAL PERCENTAGE FLOW CHARACTERISTICS 


UNI-LINE 

NUMBER 

FACTORY 

MODEL 

SIZE 

(NPT) 

Cv 

ACTION 

ACTUATOR 

type 

PACKING 

ELECTIVE 

AREA 

SPRING RANGE OR 
POS, POSITIONER 

VP2510001 
VP2S 10 002 
VP25 10 003 
VP25 10-004 
VP26TQ-005 
VP2510 000 
VP25 10-007 
VP25 10-008 

V1002*35406 
V1002-35404 
V 1002-36407 
VI 002*354 19 

VI 002*35604 
V 1002-35607 
V1002-35619 

1-1/r 

25 

AIR 

TO 

CLOSE 


2 * 13 

2*7 

8*13 

POSITIONER 

TEFLON 

AIR 

TO 

OPEN 


2 * ,3 

2*7 

8*13 

POSITIONER 

VP2B10 009 
VP2S10-010 
VP2610-011 
VP2510-012 

W 2 oftftiT 3 ' 
VP2810-014 
VP2510-016 
VP2b 10-010 

V1000-3B405 1 

V1000-35404 
V1000-3B407 
V1000-35419 

AIR 

TO 

CLOSE 


■ r Y» 13 
2*7 
8* 13 

POSITIONER 

U-CUP 

V10¥6-3t)Wd 

V1000-35G04 

V1000-35G07 

V100Q-356I9 

AIR 

TO 

OPEN 


2-7 

0-13 

POSITIONER 

VP2810.017 

VP2B10-010 

VP7B10.019 

VP2B10-020 

V 1002*40400 ’ 

VI 002-40404 
VI 002-40407 
VI 002-404 19 

2“ 

40 

AIR 

TO 

CLOSE 


,,n Y* i;T 

2*7 

8*13 

POSITIONER 

TEFLON 

VP2BT0-02i 
VP2610-022 
VP25 10-023 
VP25 10-024 
VP2B10-02B 
VP2B1002B 
VP2B 10-027 
VP2B10-028 

V 1002-40600 
V 1002-40604 
V1002-40U07 
V1002-4061D 

AIR 

TO 

OPEN 

30 

2 « 13 

2*7 

8*13 

POSITIONER 

V 1000-40400 
V 100040404 
V 1000-40407 
VI 000-404 19 

AIR 

TO 

CLOSE 

2*13 

2*7 

* 8*13 

POSITIONER 

U-CUP 

VP2BT0029 
VP2S10-030 
VP2B 10-031 
VP2B10-032 

vidoo -40060 

VI 000*40604 
VI 000-40007 
V1OOO-40019 

AIR 

TO 

OPEN 

2 >13 

2*7 

8*13 

POSITIONER 

VP2B 10-033 
VP2610-034 
VP2B10-03S 
VP2810-036 

Vi 002-40406 
VI 002-45404 
VI 002-46407 
V1002-4B4 19 

2- 1/2" 
FLNGD. 

72 

AIR 

TO 

CLOSE 


'2- 13 
2-7 

a - 13 

POSITIONER 

TEFLON 

VP251CM337 
VP25 10.038 
VP2510.039 
VP2S 10-040 
VP25T0-041 
VP2S10-042 
VP26 10-043 
VP25 10044 

V1002-4560G 
V10Q2-45604 
V1002-4CG07 
V1002-45G1 9 

AIR 

TO 

OPEN 


2 *13 
2*7 
8* 13 

POSITIONER 

V1000-1B406 
VI 000-45404 
VI 000-45407 
V1000-464 19 

AIR 

TO 

CLOSE 

2* 13 

2*7 

8*13 

POSITIONER 

U-CUP 

VP2510-04B 
VP2610-04G 
VP2B 10-047 
VP2B 10-048 

V 1000-45006 
VI 000*45604 
VI 000*45607 
V100CMS619 

2*1/2" 

AIR 

TO 

OPEN 


2*13 

2*7 

8*13 

POSITIONER 

^ VP26l6.049 
VP2S 10*050 
VP25 10*051 
VP2G10.052 

VI 002*456 15 
VI 002*46503 
VI 002*455 17 
V1002-4551D 

AIR 

TO 

CLOSE 

80 

r 3»12 
3*7 
8* 12 

POSITIONER 

TEFLON 

VP25 10*053 
VP2510-054 
VP2510-055 
VP25 10-056 

V1000-4BS15 
V1000-16B03 
VI 000-455 17 
VI 000-45519 

AIR 

TO 

CLOSE 

3* 12 

3*7 

8*12 

POSITIONER 

U-CUP 

VP2G1 0-057 
VP25 10*050 
VP25 10*059 
VP25 10-060 

VI 002-5 1406 
V 1002-5 1404 
V1002-51407 
V1002-61419 

3" 

102 

AIR 

TO 

CLOSE 


2*13 

2-7 

8-13 

POSITIONER 

TEFLON 

VP2STo-6¥l 
VP2B10-0G2 
VP2B 10-063 
VP2S 10-064 

V1002'5 1606 
VI 002*5 1604 
VI 002*5 1607 
VI 002*5 U51 9 

AIR 

TO 

OPEN 

30 

2 • 13 

2*7 

8*13 

POSITIONER 

VP25 10 065 
VP251 0-066 
VP2510-067 
VP2610-068 

VI 000 51406 
V1000-51404 
V1000-DI407 
V1000-51419 

AIR 

TO 

CLOSE 

2*13 

2-7 

8-13 

POSITIONER _ 

U-CUP 

VP2B10-0G9 , 
VP2010-070 
VP2510-071 
VP2S10-072 

V1000 51606 
VI 000-5 1604 
VI 000-5 1607 
VIOOn-51619 

AIR 

TO 

OPEN 


2-13 

2*7 

8-13 

1 POSITIO'AJFR 


10Q 



ORDERING INFORMATION (Ctnt d> 


VP2610 073 V 100? 6161b 
VF8M? 4 

VP2610 0 75 V1002 61617 

VP.*5 1C 076 , 

VfTIUOTI V1000»61616 


V*2M0 078 
VP2510 0 76 
VP2610 080 
VP2510081 
VP2510 087 
VP2510 063 
VP7510084 
VP2510 085 
VP7M0 086 
VP?5 10 08 7 
VP.’M0 088 
V»’.' 10 
VP2510 080 
VP2510 Ofl 
VPTblOOfJ^ 
VP2510 093 
*14 

VRSAtO 0f6 

VP2510 096 
VPMO 09 7 
VP7510 098 
VP7** 10 099 
VP 2510 100 
VP26 10 101 
VP2510 102 
VP.’MO 103 
VP2b 10 104 


V1000b1503 

V100051617 

V 1000 51519 

V ItM? 55406 
VI 00? 55404 
V100? 55407 
V 1007 55419 
VI 00? 65606 
VI 002*66604 
VI 00? 65607 

V 100? 55619 

VTaBBTOBT" 

VI 000 55404 
V 1000 5540 7 
\ HHM m, 419 
« » 

VI 000 55604 
VI 000*6560 7 

V 1iH> 55515 

V 1(H)? 55503 

61 

V1007 55619 

\ HUM 555 1 I* ‘ 

\ 1000 5550.1 
VI 000-5L5 17 
V 1000 55519 


SiZf 

FLNGD 


ACTUATOR 

IFFK TIVI 
ARIA 

VRINO RANG! OR 
PCS POSITIONER 

TYPE 

PACKING 



AIM 

TO 

CLOSE 

AIM 

TO 

CLOSE 


3* 12 
3-7 
H If 

POSITIONEM 


3 • 12 
3 7 
| i 

POSITIONEM 


VP251 1 SINGLE SE ATE 0 CONTROL VALVES -EQUAL PERCENT FLOW CHARACTERISTICS 
DIRECT ACTING ACTUATORS NORMALLY CLOSEO 


VP.’* 1 1 
VP.” n 
VP2511 

VP7511 
VP." 1 i 
VP2511 
VP2511 
VP751 1 

vphii 

VP2511 
VP251 i 
VP ! i i 
VP7511 
VP2511 
VP. ’5 11 
VP 25 1 1 
VP?5 1 1 
VP25 1 1 
VP2 511 
VP. M » 1 
VP 75 11 
VP2511 
VP76 1 1 


001 

002 

003 

004 

005 

006 

007 

008 

009 

010 
Oil 
01 1 

013 

014 

015 

016 
oi r 
018 

019 

020 
021 
022 

023 

024 


V110? 45515 
VI 10? 45503 
VI 10? 45517 
v i ny 45519 

V 1 100 15515 

V 1100 46603 
v 1 1 00 466 1 7 

\ I 1 iM 4551'» 
V1UV 51515 
V1 102*61503 

V1 10? 5151 7 
• 

V 1 100 51503 
V1 100 5151 7 
v 1 100 51519 

V 1 10? 55515 
V1 102*55503 
V1 102 55517 
VI 107 5 5 519 
V1 100-55516 
VI 100 55503 

VI too 6661 f 

VI UK) 55519 


3 12 
3*7 
8 1 ? 

POSITIONER 
3 1? 

3 7 
8 12 

POSITIONER 

3 12 

3 7 
8 12 

P OSITIONEM 
3 12 
3*7 
8 12 

POSITIONER 
3 1? 

3 7 
8 12 

POSITIONEM 
3 1? 

3* 7 
8 12 

POSITIONEM 


TEFLON 


TEFLON 


TEFLON 
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INSTALLATION 


Control vKvvi iff triad to Ih# of th# system to ba ton 

troilad and art fraquantly tm#ll#r than supply l«na i<m Th#y 
thould ba *n tailad at dot# at potttbla to th# coil b amg controiiad 
P»#t#»at>< y a control valv# thould b# installed in th# varlic a* position 
to th# actuator anil b# over th# vefv# but ran b# installed *n any 
iKH«tion if necessary 

fl^en installing a valv#. that# simple precautions thould b# tafcvn 
1. Inttaii a pipalm# str#m#t |utt ah# ad of th# valv# 

2 Install th# valv# to it c'otrt agamst th# flow 

3 Allow sufficient claaranc# to that th# valv# may b# ratify 
tervrcad 

For a VP2510 Sanet Control Valv#. claaranc# it raquirad only abov# 
th# actuator With sufficient claaranc# abov# th# actuator, both th# 
actuator and valv# plug can ba aatiiy rrmovrd S#a Tabi# II for 
raquirad claarancat Idimansion I). 

For a VP2611 Sanat Control Valva. th# tarn# cl aaranc# it r#<|ui.ed 
above th# actuator at it raquirad for VP2510 normally open control 
valves Ho* vi*v#r dua to th# fact that the va?«e plug asscmtuy ivi 
b# r#movad from th# bottom of th# valv# body, claaranc# ust »# 
allowed for thit pur pot# See Tab!# Ill for clear anca Idimantion F). 



AUXILIARY VIIW 

G- 01 A OF FLANGE 


H-NO. OF HOLES 

J-OIA. OF HOLES 
K DIA OF BOLT CIRCLE 


ACTUATOR 
•I/I M 

NPT 

(lnch#sl 

JO 

1* 

00 

1/0 



Figure 2 - DIMENSIONS 


DIMENSIONS AND WEIGHTS FOR VP2510 VALVES WITH ACTUATORS TABLE II 


i 

SIZE 

ACT 

AREA 

ACT 

ACTION 

DIMENSIONS IN INCHES 

WT. 

(L0S.) 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

M/2 

30 

DA 

1 7 7/16 

17/8 

5 1/8 

9 

3 

1 



- 

- 

21 

M/2 

30 

RA 

i8 j j; 

1 ’ H 

1 8 

9 

J 

1 





21 

2 

10 

DA 

1/ 3/4 

2 1 8 

6 J 4 

9 

3 

1 





28 

2 

30 

RA 

• ' 

2 1/8 


9 

3 

1 





28 

2-1/2 

30 

DA 

23 13/32 

35 8 

10 / H 

9 

6 

1 

7 

4 

3/4 

5 1/2 

61 

2-1/2 

30 

RA 

24 1/16 

J b 8 

10 7/8 

• 

6 * 

1 

7 

4 

114 

5 1/2 

61 

2-1/2 

80 

DA 

. 

.1 5 8 

10 7 8 

13-6/9 

6 

1 

7 

4 

3/4 

6 1/2 

96 

3 

30 

DA 

24 3/4 

3 1b 16 

• i i 

9 


1 

7 t 2 

4 

3/4 

6 

59 

3 

30 

RA 

26 13/32 

3 15/16 

113/4 

9 

b 

1 

T 1/2 

4 

3/4 

6 

N 

3 

80 

DA 

?6 1 8 

3-16/16 

1 1 3/4 

13 5 '8 

6 

1 

7 1/2 

4 

3M 

6 

104 

4 

30 

DA 

:*J Ji j: 

4 23/32 

I.WH 

9 

C 

1 

9 

8 

~~3/4 


83 

4 

30 

RA 

26 5 8 

4 23/32 

13-7/0 

9 

6 

1 

9 


3/4 

71/2 

03 

4 

80 

DA 

27 11/32 

4 23 32 

ia 7m 

13 5/flT 

6 

HJ 

9 

3/4 

7*1/2 

128 


DIMENSIONS ANC WEIGHTS FOR VP2511 VALVES WITH ACTUATORS TABLE III 


SIZE 

— 

ACT. 

AREA 

ACT 

ACTION 

DIMENSIONS IN INCHES 

WT. 

(LBS.) 

A 

B 

C 

O 

E 

P 

G 

H 

J 

K 

2-1/2 

80 

OA 

34 K1 32 

4 21/32 

10 7/8 

13 5/0 

6 

13 

7 

4 

3/4 

5 1/2 

96 

3 

80 

DA 

,’i U .I? 

b 2h 32 

11 3/4 

13 5/8 

6 

14 

7 1/2 

4 

3/4 

6 

104 

4 

8< 

DA 

27 11/16 

6 7/32 

13 7/8 

135/8 

6 

~5 

9 

8 

^4 

7 1/2 

128 


NOTES 1 Add J/4 to dimannon A when j Positive Positioning Ralay it ut#d 

2 Add 3-3/4“ to dimensions "A’ when 8 12 psi spring is ut#d with 80 in ? Actuator 
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ADJUSTMENTS 

Bfcauit of prtnurt conditions »n lh# lyittm, «| mo y lw necatsary to tu»n the Spring Adfuitor durhoHl, looking at the top of • DA 

adjust the actuator stroke starting point To retie the start point, actuator and countarc lock wise on an RA actuator 

MAINTENANCE ANO HEPAIR 


Tha VP2610 and VP2S11 Senes Valyas require littla maintenance 
aftar propar installation and ad|u«!mani It is racommandad that 

ACTUATOR REMOVAL (Set Fig. 3) 

To service tha veive, r am ova tha actuator as folio** 

1 Disconnect Valya Siam I?) from Actuator Stem Assembly IF ) 
On normally-closed valve actuator assemblies, apply sufficiant 
air prassura to mova vaiva disc off seat Remove Pm Connactor 
11)01 SiM,» HM 

2 VWsere applicable ramoya Indicator (W) Mr mova Clamp Nut 
117) or Adaptvr and Bolts 132). and disengage actuator assembly 



fiald rapairs ha limitad to rapiacamant of Packing and Vaiva Discs 



1 1/2" Through 7 " Sw* Figure 3 - ACTUATOR RiPl ACEMt NT 


i 



' <D vaivi STlM ( jy 

^T) PACKING NUT (7 
flASMf 

PACKING FOLLOWER (? 
^ T ) PACKING (7 
SPUING PL ATI (Y 
.^-0 PACKING SPRINO ( | > 



1 1/2" Through 2" Sue 
TEFLON '0 V RING PACKING 


2 1/2 Through 4" S./a 
TEFLON } V RING PACKING 



^7) VAIVI STEM 0^ 
y0 PACKING NUT 0 


X*) PACKING FOLLOWER (7 
^0 PACKING (T 


-0 SPACER 0 



11/2" Through 2" Sira 
U CUP PACKING 


2 1/2" Through 4" Sna 
UCUP PACKING 


PACKING REPLACEMENT (See Fig 4) 


Figure 4 - PACKING REPLACEMENT 


If valve stem leakeo* is encountered. Packing (5) should be replaced 
as follows 

1 Remove actuator js outlined under Actuator Removal " 

2 Remt #e Packing Nut (3) 

3. Remove all parts from packing cavity 

4 Re sure pack.ng cavity in Bonnet and Valve Stem is clean. 

5 Installation of new packing 
a. Teflon V Ring Packing 

Install Packing Spring (R) and Spring Plate (7) Install new 
Packing (5), Packing Follower (4) and Washer (9) Before 
installing new Packing (5) apply a small amount of valve 
seal lubricant to valve stem under each V Ring. When sliding 


Packing (5) over Valve Stem (21 DO NOT DAMAGE SEAL 
ING LIP Install Packing Nut (3). 

h Rubber U Cup Packing 

Install Spacer (6 1 Apply a bead of valve seal lubricant 
around valve stem and push a rubber U Cup Packing (5) 
Ovn stem and into packing cavity, thereby lubricating the 
inside diameter of the U-Cup and filling the annular groove 
in the U Cup with lubricant. 

Rejvat this procedure wdh a second U Cup Packing (5). 
taking care with each U Cup not to damage the sealing lip 
Install Packing Follower (4) and Packing Nut (3) 

6. Tighten Packing Nut (3) to positive stop 
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MAINTENANCE ANO REPAIR (Contmutd) 


VALVE OISC REPLACEMENT 


It indication* ot vaiv* teat leakage are encountered. th* Valve On 
(121 should ba replaced at outlined t»rU»*v 

•NOTE While handling the Valve Plug Auembly. cere should lie 
e«tmted to p»»v#n! demagr to the highly finished iurkmg end 
bearing tor Ik#i 

A. VP2610 Velrea 'V# t g 61 

1 Remove Actu«to« M outlined under Actuator fVmovet end 
rtmow Bonnet (91 with Valve Plug Assembly 

2 Locr.en Peking Nut (3) to free Packing on Valve Stem (21 


l)«wngagr Vehe Plug Assembly from Bonnet (9) 


Disassemble Valve Plug Assembly* and replace Valva Otac 

(121. 


6 ail par (ft in averse ordai using cart not to damaga 

•aalmg lip ot Packing 

6 Tighten Parking Nut 13) 

7 Check operation to ha aura artuafor will oparata valva 

proparly, 



—( 7 ) VAiVf him (|)^ 


/T\ a AC *1*0 OUT (TV 

-\y (Ml » K*uai « roa * At smroiVi/ 




VAIVI Ol«(l3K 



1-1/2" Through 2" Si#a 


2 1/2" Through 4" Sue 


Figura 6 - VALVE OISC RfPl ACEMENT, VP2S10 VALVES 


B VP2511 Valva* (Sea F*g 61 

NOTE Actuator nand not ha removed from valva body 


1 Apply sufficient air pressure to actuator to mova Valva Disc 
(12) off seat. and ramova Split Nut Connactor 


6 Disassemble Valva Plug Assembly* and raplaca Valva Disc 

(121 


2 With no pressure on actuator, loosen P .it king Nut (3) to her 
Packing on Valva Siam 12) 

3 Ramova Bonnat (9), 

A Ramova Valva Pi ug Aitambly * 


6 Reassemble all parts in ravarta ordar. taking cara not to 
damaga sealing lip ot Packing 


7 Tighten Packing Nut (3) 

R Check miration to l>e sura actuator wii! oparata valva 


properly 


(fjVAlVl IUM 


* MitilK. tool 
fOM fACKlVUl 


AB I \W '|) V 41 VIDI 

I* I <•)«**•» 


? M2" Through 4” Si /« 


F igu.p 6 VALVE OISC REPLACEMENT. VP2S11 VALVES 
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VALVE STROK! ADJUSTMENT 


19 twiAuM of parts replacement, vaivr i revel ad|uttment .« required. 

•1 can be Kcompiuhtd n f udowt 

A V9»10VH«fi 

1 For nm through 7" with JO tq inch OA actuator (Fig 7 A) 

a W th no p«*t «urt on the ectuetor »»movt Pm Connector 
(1) and *tfuft position of Travel Indicator Seal# ID SO 
the valve open mark II ebgned with T revel Indicator »W) 

b Raise Valve S»em (7) through rated stroke Whan this it 
don#. Stem Connect Of to all gn holes m Stem <71 

#nd $«#m Connector Replace Pm Conn#clOf 111 

7 For sues through 7 with JO tq mch RA ectuetor (Fg 7 A) 

• Apply #if P«#ttuf# to th# #ctu#tOf until th# Valve Plug 
movti off seat 

b Remove Pm Connector <11 

C. W«th no pressure on ectuetor. mow V#*v# Plug #g#mtt 
t##t Ari|u«t Stem Connector to th#t th# hoi# through it 
is approximately 1/16 below holt m V#lv# Stem 921 

d Apply e*r pressure until th# two hoi#t art #lign#d and 
replace Pm Connector HI. 

• Etheist go from actuator and adtutt position of Travel 
Indicator Seal# <U to * Valv# Closed" mark •% aligned with 
Travel Indicator (W> 

3 For sues 7 1/7" 4 M with 30 tq mch OA actuator or 80 tq 

inch actuator (Fig 781 

a With no pressure on th# actuator. ditconn#ct Split Nut 
<K) and plac# Valv# Plug Assembly on t#at 

b Adjust th# Travtl Indicator IWI to it aligns with th# 
"valv# closed" mark on Travel Indicator Scale <Ll. 

c Lift Valv# Plug Assembly th# iat#d lift (to valv# open 
m*tk) and secure it to th# Actuator Stem (FI with Split 
Nut (K I Fmt ttrok# a<1|uttm#nt may b# obtained by 
loosening th# Split Nut (Kl slightly and screwing th# 


Valv# Stem (71 m or out of the Split Nut as required and 
then rttightemng th# Split Nut (Kl 

4 For sites 7-1/7“ 4" with S sq inch A A actuator (Fig 701 

g. Apt My a*r to actuator until valve plug assembly lifts off 

seat 

b. Disconnect Split Nut (Kl 

c. Allow Valv# Plug Assembly to rest on seat 

o Reduce e*r on actuator until actuator is appro*«met#iy 
1/16" off stop 

e Secure Vdv# Stem (71 to Actuator Stem (F) with Split 
Nut <K) 

f Adjust Travel 'ndicator OH) so it aligns with “valv# 

closed" mark on Travel Indicator Scale < LI. 

■ VP 76 1 1 Valves 

1. For sues 3 1/7" -4 * with 80 sq mch actuator only (Fig 7B» 

a. Apply air pressure to th# actuator until Valv# Plug 
Assembly moves off seat 

b Disconnect Split Nut (Kl 

c With no pressure on the actuator, rant Valv# Stem (71 
until Valv# Plug Assembly touches seat 

d Adjust Travel Indicator (W) so it aligns with “valv# 
closed" mark on Indicator Seal# (71. 

# Apply #»r to move actuator about 1/16" off stop and 
secure Valv# Stem (7) to Actuator Stem (FI with SpM 
Nut <K) 

f Efthaost air from eciuator and rvadfust Indicator (W) if 

necessary. 

NOTE To be sura th# abov# adjustments hav# not chenjpd the 
intended operating ranges, recheck the operating pressures and 
r#ad|ust actuator range *c nacessary 
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Figure 7A VALVE STEM ATTACHMENT 

(Sues Through 2" with 30 Sq. In.) 


Figure 78 - VALVE STEM ATTACHMENT 

(2-1/2” Through 4” with 30 Sq In. or 80 Sq. In.) 
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KPlACIMf NT PARTS (Contrnu.d) 


VAl VI BOOT ASSt MBIlf S 0 iff Through 2 Su.l 


(T'VAIVI (TIM 


/^PACKING NUT 
Vi/iio* pa<:ain< 


i *«•* PACKING 
Ml MOUftt 41 


©PIN CCNNUTOB 


1 I ) AONNI T 




(m)iocknut 

(It) rite Ml T AIM H 



II) OISC 


PLUG SPUING 

VAL VI PLUO 


VAl VI BODY 



(TV) CLAMP NUT 


tigur* II MOOIL VP2SI0 OIRECT ACTING 


VALVE BOOV ASSEMBLIES (21/2" Through 4" Si/*) 





TRAVEL 

INOlCATOi 4 LOCK NUTS 


.^IJVAIVI ITIM 

/|YACKI*GNUT 
PACK I ABC 
III HOURI 41 

>(5)cap*c ni* 

^@4DNNtT 

-(j)OA*MT 

— (S)top ouiei 
(D vaivi too* 

"\3)tOCA NUT 
^t*»)c>i«C RITA. NIK 

■®*“ ir} 

S (*)VAIV| PiUO 
'^F)llAI KiAbC U 

"*^?)ODT TOM <JUlO( O 

1 * i tJ 

VV,rr 

(n) ADAPTFt Cl AMP 4 4CXTS 


VAl VI ITIM 0^ 

PACKING NUT fiV 
ilOP PACKING - 
Ml PIOUAI 41 

TOP OUIOI (8)^ 


VAl VI #00 V • ^ 

VAl VI PI UQ (i)^\ 
MAT PING S) 

0I4C M 1*1*1* 


VAl VC PlUG ( 


10CK NUT Q4^- — , 
•OT TOM OUIOI (ll) 
GA|K I T (g\ 
0O**l T (•) 

CAP tCftfft ( 5 ) 


TRAVEL 

INOlCATOi 4 LOCK NUTS 





V ifurt 12 - MODEL VP2510, OIRECT ACTING 


Figurr 13-MOOEL VP2S11 REVERSE ACTING 
(For 80 Sq. In. Actuator Only) 




CONTROLS COMPANY 
Uni- Lina Division 


TP2252 

PNEUMATIC TEMPERATURE 
TRANSMITTERS 


T P7757 pneumatic tempa*»tura transmittars era designed lo 
measure a«r o# fluid temperatures »A p'^umsK control lyutrm and 
transmit i hivdipm. J to 1b ps« %‘gnei to controlling «nd 
indicating dtvicn, tudi m ncfivtr conifoittfi, receiver giofn md 
sensitive pressure t«V«t(M These transmitters e«e available with 
several typos ot tensing element* (rigid Horn, averaging, r«motf bulb 
or a rigid cor i for tost response! and various temperature range* to 
moot most control system application requirements 
TP2252 transmitters an ‘on# p>pa dev.ee* requiring an eater nelly 
rastrictad soyrea of constant pressure control air Their design 
taaturas pneumatic feedback to assure accuracy and stability over a 
nnda temperature span 

€«terne< mounting ee*s are provided for strain tree mounting on 
ducts or ot*tr fiat surfaces Separable walls are available for rigid 
stam ftements for immarsion sensing in fluid systems 


i 


ORDERING INFORMATION 

•pacify 

1 Modal numbar 

2 Accessor es (as required) 


TRANSMITTERS - RIGIO ELEMENTS 

UNILINE j FACTORY [ 

NUMBER MOOEL R4 


SPECIFICATIONS 

Action ........... d'rect proportional 

Adiustmants ............. non# 

Supply pratsura 20 psig 10 • pit 

Output piessure 3 to 1b p*< 

Masimum safe pressure 30 pst 

Air connection 1 f$" - 27 tamale NPT 

Meaimum eminent temperature 140* F 

Material copper aiernant. cast aluminum bast, 

cadmium plated steal cover 
Weight . 15 o# 

An u»v 0 017CFM 


NUMBER 
~TP2752 510 
TP2257 250 
TP27S2610 
TP2252 110 


T15O1011 
T 1 50- 1 02 1 
T160 1031 
T15O1041 


oYscrTptiun 1 

— 

RANGE 

THERMAL ELEMENT 

40 to 140* F 

1/4" DIA * 9-1/4*' 

0 to 100*1 

1/4" 01 A. * 9-1/4" 

40 to 240* F 

1/4* Ol A » 7-1/4” 

40 t v » 160'* F 

1/4* "DIA a 7-1/4” 


TRANSMITTERS - FLEXIBLE ELEMENTS 


TP226? SOI 

T160-I017 

40 to 140* F 

70 AVERAGING 

TP22B2 251 

T1 50 1027 

Oto lOO* F 

70 AVERAGING 

TP2252 502 

T150 1013 

40 10 140* F 

COILED ELEMENT. APPROX. 12” L 

TP2252 252 

T 150 1023 

Olo 100* F 

COILEO ELEMENT. APPROX 12” L 

TP2262 151 

T150 1054 

75 to 1 25* F 

4 * » 1/4" BULB W/J* CAPILLARY 


ACCESSORIES 


UNI liNfT 
NUMBtR 1 

FACTORY 

MODEL 

P20 787 

100-25 

P20 803 

100-47 

P20 805 

100 49 

P20938 

N4 31 

P20 944 

N4 32 

PAINTED IN 

USA. 2/74 


DESCRIPTION 

WELl ‘COPPER! FOR TP??b2 WITH RIGID 
ELEMENT 

ADAPTER FOR MOUNTING TP2252 IN 
STANDARD WELL 

WELL 1ST STEEL) FOR TP2757 WITH RIGIO 
ELEMENT 

RESTHK TOR TEE FOR USE WITH 1/4 O D 
pol v tuning oni v 

RESTRICTOR TEE COMPRESSION FOR USE 
WITH 1 4" O.D COPPER OH POl Y TUHING 



eO AM NO. 1820! TP22520 
1 | | 
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DIMENSIONS 




RIGID STEM LENGTH? 


TCMPCRATUPi RANGE 

DIM "A" 

o«o uxr. 4 «> to i 4 <r f 

40 «• 160 * 40 to 74CT * 

9 3/8 
7 - 1/16 


r l HOtl FOA 

MIOIO ICOlLtOI TMIMtfAl 
lllMINT 


mounting HOi I 
#ON NO • ftCAIMl 

(iHOi(t) 


A H HOi I eOA 


ALL OTNIflt 


RIGID STIM II 


NO 10 24 UNC ?b| 

(LOCKING 

SIT SCRIW FOR 

WILL ON RIGIO 

SUMILIMINTS 

ONLY USI Hi 

ALLIN FRENCH) 


/ 


V *4 


*LFT~ 


1 


O 



MiNPT 


» I 

1*4 


Ym 


AVIRAGING 
ILIMINT 
20* LONG 


Figure 2 - SURFACE MOUNTING HOLE DIMENSIONS 

■ ■ m% ' ■— 

t* 


RIGID (COILED) 
ILIMINT 
t ,# VL0NC 


'%••• i 






3 V,. 


he 



1H 

( 

Pa 


P 

JL 


-|NI H I4«M* 

MOOEl P?0 #82 COPPER WELL (STD.) 




; 




'«S ■ ■ — ■ 



SMI 

tins 

9 + 

Sm 


Jll 


n 


3 

iM( * 






REMOTE BUI 8 

iLEMtNT 

39* LONG 


H «4 ■*» 

MOOEL P20 80S STAINLESS STEEL WELL 


Figure 1 -TP22S2 DIMENSIONS 

MAINTENANCE AND REPAIR 


TP2252 trensmittert feature design simplicity which insures con 
tmued efficient operation without special maintenance requirements 
In the event of a malfunction that is determined not to be caused 
by a dogged filter or restrictor in the air supply line, replace the 
defective unit with a new device 



MOOEL P20 803 AOAPTER 

Adapts existing female threaded 
wells (7/ 16' 24) for TP2262 
set screw mounting 


K M Ml I* tMO 


Figure 3 - TP22S2 IMMERSION WELLS FOR 
RIGID STEM ELEMENTS 


TYPICAL APPLICATION 


AIR SUPPLY 70PSIG 
BRANCH AIR <£) ,V r 

r-ff ri 


i 


AIR GAUGE 


PP2340 

RECEIVER 

CONTROLLER 


i IB, i 

\oo\ 


s 


«Q 


TP2252 PNEUMATIC 

TEMPERATURE 

TRANSMITTER 


RESTRICTOR 

TEE 


REMOTE RECEIVER 
GAUGE 


0 M 3 2 1 


I 


LOCAL RECEIVER 
GAUGE 


I I 

LOCAL PANEL 


MAXIMUM RECOMMENDED TUBING RUNS: 
Restrictor to transmitter 200 ft. 
Restrictor to controller : 1000 ft. 


Figure 4 - TP2252 TYPICAL APPLICATION 
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CONTROLS COMPANY 

Uni- Line Division 


; 


PP2341 

PNEUMATIC RECEIVER 
CONTROLLER 
(SINGLE AND DUAL INPUT) 


Muki Pf?J41 Httsivti Controllers air unni with remole pntu 
metre lnnimiu«il to piuvuto pioporltontfi control of err condition 
tng system* They ere designed primarily for use with Holier tshaw 
pneumatic temper store transmitter* however, they cen be use il 
w«th eny pneumatic device having e Calibrated output of 3 to 15 
psig. such os reletive humidity or piessuie transmitter*. thermostat* 
or humidistet* 

The PP2J41 itotiyn incorporate* the |*lot tPeed relay end pneu 
mein fredhad principles usually lovtui in nutustnal type mstru 
merits These assure eccurecy end slatehly over the entire operating 
ra *ge The instrument ten ter used for both single and duel input 
requirements WVhen useg es e single input instrument, simply 
i mined err Ime from pnmery trentnsittei to pun #1 anil leave 
ports #? end f3 open to atmosphere 

The throttling range end the submester effect of the secondary 
input (duel input applications I ere fully adjustatife 

ORDERING INFORMATION 

Specify 

t Model number 
2 Accessories if required 

CONTROLLER 


COM M! NTS 

COVt H IN 
CLUOEO 


UNI i 'NT 
NUMflER 

1-ACrOHV 

MODEL 

INPUT 

PP2J41 001 

P341 



DU4L W/HL MO 1 1 SET 
POINT ADJUST Ml NT 
CAN BE USED AS 

mnui t input i m 

DUAL INPUT IN/ ML 
MOTE SETPOINT 
ADJUST Ml NT 


ai cmoRiEs 

UNI line| f 
NUMBEH 


FACTORY 

MODEL 


P 20 983 N4 517 


DIMENSIONS 


_ OESCHIPT ION 

HEX Ht AD 1/8 MPT FOM PLUG 
GlNG UNUSED GAUGE POHTS 



SPECIFICATIONS 

Action ....... direct or reverse* 

Setpoint adjustable, graduated dial with 0 25 ps< divisions 

Throttling range e«l|usteble 4 to 40% ( 5 to 6 0 psd 

Authority adjustable 20 to 200% of primary transmitter 

ailed (sutenaster effect of secondary 
transmitter on setpoint) 
Memote adjustment effect on setpoint *15% of primary leans 

mittar span Direct acting 

Input signals port #1- 3 16 f 

port #2 3 16 *v 

port #3 3 16 psig 

Supply air pressure ...... 20 psig 

Maximum air pressure «... 30 psig 

Air connections 3/11> die mpp.es for 1 4 OO polyethylene 

tubing P20 684 spring clips (included) must 

I* used 

Air use ... ... ..... 36 icim 

Ambient temperature limits 40 to 14Q° F 

Dimensions ... see figure 1 

Tnli.lt tl.lul IlMlLil^l IlKMI — OfBW LBKBii" 


Memote adjustment effect on setpoint 
Input signals 


Supply air piessure 
Maximum mi pressure 
Air connections 


Air us# ... . . 

Ambient temperature limits • 

Dimensions . ... 

Finish base netuiel. cover - grey LenenO 

Mounting #8 sc tews 

*For reverse at non use HP2J60 151 teversing relay 
•n branch line 


SECONDARY 
TRANSMITTER EFFECT 
(AUTHORITY) ADJUSTMENT 


PHINTED IN USA 5/75 


-L I r 

v - • fse m 

PLiinnoa 


•i fe <£••> 


[him m ym - 

r sir • 

^ • i HrZ-vS^t 


**♦. . . T 

\0 -- 10 J 


THROTTLING RANGE 

AOJDMMI NT 

(IN PERCENTAGE) 


CONTROL POINT 
ADJUSTMENT 


, CONTROL POINT SCALE 


f OHM NO (8201 PPJJ41 
REV 1/76 1 681 








Uni-Line Oiviaion *• 
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PP2310 


DIFFERENTIAL PRESSURE 

CONTROLLER 


The M.vtei PP'2310 Ditferentiei Ftiiiui# Controller it a pnfumilic 
ifUtiunwnt i1^i«»wk 1 for «Miiu4iioiH Mrhtu* a contimi pressure 
difl#i9(H# it to lie mimuinfd btftwttn two points This unit 
IflCOipOfftM the pilot bleed iH 4V tf'Ht pneumatic teetfh.il k 
principles usually found m industrial type intuumtnit, to assure 
iuuimv «mt stability ovet the tttlirf operating range 
this device it noimnily used on forces! (ifculltion water systems 
h4vi»H | «wt* way valve control at the tttminil units. to miintlin « 
I’onMiiit pietsure difference m toss the uj|H**V ,iml tetuin mams 
Ping! connol it it throttling valve locate! either m a pump bypass 
or iIiiih (ly m the pomp it sc haige hm» 

lhe differential element it a dutphngm assembly w • t ti opening 
movrnwm Wh#n two |Mntuitt m* applies! the resultant tore# it 
ti ensoul ted to ihr instrument r»t positive linear mov#mrnit, thus 
allowing the dial giadoahons to he uniform OV*f the operating tange 
fh.t unit can lie titld adiusted to perform either proportional or 
«wo potition control, with rithei Ours 1 or tevetse action Thiofthng 
range or differential it also held adiutfahie All adjustments no* sel 
on te*qi\ easy to teesl t »lib»eted digit tli.it aie CORCMlid when the 
over is attached 1 hr* ci>vr*i jnd baseplate grt dir> casting*. roinpon 
ent |v#r tt air Aluminum and stainless steel and the shephiaitim ,ne 
Hun.i N on nylon to intuit 1 long nfieiaimg life T hr .ritfm.iir piping 
connections jvrimit tin* un i to In* |v»nt*i mounted with all ptjie 
fittings forHY.iiftl, thus providing .• neat front Of ho.litl 1 p| u *. 1 1 ence 

• RiERING INF iRMATUN 


Specify 

t Model number 

2 Accessories if *r*i|unr k «l (see Inflow) 



I hr* viMt.it 1 I 1 ty designed into the PP2310 mu lies it idiptuNt for me 
<n <1 

• Controller with propoi tional output signal 

• Controller with two potition output signal 

• Differential Presiute trentmitter in pnnimitic transmission 
systems 


CONT ROllf R 


ONI t INI 
NUMHiR 

f AC TORY 
MOCN 1 

* .vV 1 

MAXIMUM 
PMt SSURI 

MNISH 

PP2J10 J01 

raio 03 

0 b bO |ki 

8b (Hi 

SA 1 IN 
CHROMr 
I NAMfl 


SPECIFICATIONS 

Temperature limit of element 20 to 220“ I 

Action proportion#! duet t or reverse 

two-position d.rect or reverse 
Throttling tange . . . adjustable 1 to 50 ps 

Differential adjustable 1 to 8 pn 

Adjutt merit meant graduated dials changeovei levei 

lot ad jut I mg direct or irveite action 
Operating pressures mam e*r 1b to 20 p%» ttaml.ud 

branch pressure 3 to lb ps« 
uMtinuim 2b pi* 

Connection! 1/8 NfM f 

An ute 0 020 Cl M 

Weigfit 2 1 Un 


ACCFSSURIFS 


UNI UNt 

FACTORY 


NUMtl R 

MODI l 

DtSCRIPT ION 

P20 /81 

UX) ?t 

Sf I POINT STOP KIT 

P20 

N 1 I 

HAND V At Vr 11 NPT 

FI0 9/3 

: 

HAND VAl VI 1 2 NPT 


PHlNtl D IN U.S.A. 10 7 I 


GENERAL INSTRUCTIONS 

1 Do not e vci*ed pressure and temperature limitations 

2 Controller should he mounted on a surface that is fiee from 
excessive vibration 

3 This device is to tv* used ONLY ON WATIR AND AIM 
SYSTt MS DO NOT USI ON ANN OT HI R Ml OIA 


IOHM NO. IH.’OI r’P.MtOO 

11 1617 
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INSTALLATION 




MOUNTING 


Fiqur* 1 - INSTALLATION DIMENSIONS 


The PP2310 should be located near the point of differential 
pressure measurement to keep the tenting (met at thort at possible 
IF LOCAL CODES APPLY, THEY MUST BE OBSERVED 
Central control panel mounting IS NOT RECOMMENDED if the 
tenting lines mutt exceed 50 feet. Pneumatic transmission is 
recommended for this type of application. Panel mounting it 
described below for the mttallationt meeting the above requirements. 
Always mount Controller in the vertical potition with the pressure 
connections (HI and (L) on the bottom 

PANEL MOUNTING - Controller should be located BELOW other 
devices at a precaution against damage due to pottibie tenting line 
leakt. Provide a panel cutout, two mounting holes and two pressure 
connection access holet as thowr in Fig. 1. 

Remove the pipe plugs from the connections in the back of the 
bate plate, using a 3/16*’ Allen wrench. Install these plugs in the 
connections on the top of the base plate Install the protective 
plastic plugs in the open connections. 


Remove the Cover by lootenmy the Cover Screw e*id lifting the 
cover out and up. 

Remove the plastic plugs from connections IH) and (L). Install 
1/8“ ttreet elbows m these connections and face them through 
the two access holes 

Attach the Controller securely to the penri with twe • 8 round* 
head machine screws 
Replace t. s e Cover 

WALL MOUNTING - Select a location that is free from excessive 

vibration and where the Contro'.ltr wilt be accessible for calibration, 
inspection and servicing 

Remove the Cover. Hold the Controller in place and mark the 
mounting hole locations. Drill mounting holes as required by the 
type of surface Attach the Controller securely to the mounting 
surface using «8 round-head machine screws, wood screws, or 
toggle holts (as required by the .mpheabon) in the slotted holes tn 
the baseplate Replace the Cover. 
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Fijurp 2 - TYPICAL INSTALLATION ON A WATER SYSTEM 
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Piping to Iht PP7310 ihouid not be imillti ihm 1/4" 1.0. Always calibration end itrvicinf Fin# mesh tir»tn«fi should b# irssteiied 

provide giug«i ot !#•«. iftd shut off velvet to facilitate to protect ih# instrument (Fig 21 


PNEUMATIC PIPING 


Rtmov* the plastic plugs from the piping connections Inspect each 
connection to be tore Filters art m place Rtpiari any that art 
muting 

Connect mem air (16 pat) to the center port (Ml Connect branch 
line serving the controlled device to the left hand port <B) The 
right hand port (Rl it not used on the PP7310 however it NEED 
NOT BE PLUGGED 

When the Controller it wall mounted .• gauge tee and gauge should 
be installed m the branch line If a mam air gauge is required, install 
a 1/8" a 1" brats pipe nipple and coupling between the ”M" port 


ADJUSTMENTS 


and gauge tee. at shown in Fig 3. to provide the proper gauge 
oterance Gauge tees MUST BE INSTALLED PRIOR to mounting 
the controller since clearance is not sufficient to permit installation 
AFTER mounting 

A panel mounted Controller yyill be back connected and indicating 
gauges will be flush mounted on the panel 

Ream control air piping or tubing and keep it free of dirt, chipt 
and excess pipe compound. When installing fittings, apply pipe 
compound sparingly to the male threads only, leaving the first 
two threads clean 





ADJUSTMENTS (Continued) 






P 


The PP7J10 may be ediutted to perform the control functions 
outlined undtr ‘ General Description " After thr «lev*te hat been 
mounted and piped apply 1ft 70 pti mam a«r in port M ", ram ove 
fha Cova» and ediust at follows 

STEP 1 Sat tha action, Oiract or Ravarta 
STEP 7 Sat tha Throttling Manga or Differential 
STEP 3 Calibrate and tat tha Control Rangr Tighten Sat 
Point Lock Sera* (121. 

Tha fodowmg outlines tha above ttapt m dataii 


ACTION - Datarmma fha action (DA or HA) required by tha 
application Tha unit it thippad from tha factory tat for Direct 
Acting, the Changeover Lever (ft) •• on tha right hand tide of the 
Set Point Scale (21 m CONTACT WITH THE STOP MARKED 
"O ’ The Set Point Scale (21 •• marked "DA”. 

Tha controller may be changad to Revrrte Action by moving the 
Changeover Lever (ft) from tha right hand tide to the left hand tide 
o» tha Set Point Scale (2) end m CONTACT WITH THE STOP 
MAUMO R l ooten Set Point Lock Sera* (1.’> ami nnw>.« 
Set Point Lock Tab (131 Remove tha t*o Dial Scram (101 and 
turn the Set Point Scale over to tha ude marked "RA" Mi*plac«* 
th«» Dial Scram (101 end Sat Pomt Lock Tab (131 


THROTTLING RANGE — The correct TR setting will la* deter 
mmad by the requirements of each .ndividual installation If tha 
tat i mg i» too *«da. there may be wide daviationt from control 
pomt. If the tatting it too narrow, there will be a tendency to 
"hunt* or cycle In gene's! the TR setting should be as nano* at 
possible without producing a "hunting" condition. 

Using a screw driver, turn the Throttling Range Dial (7) to tha 
required tatting. The TR it equally divided on either tide of thr 
Set Point For example, sttume tha tat point it 20 pti and the TM 
tettmg n 10 pti Tha branch Ima pretture will then gradually 
increase from 3 to 15 pti at the differential pressure changes fiom 
1ft psi to 2ft pti d the PP7310 *t DA, and vice versa for RA 


DIFFERENTIAL — Turn the Throttling Range Dial (71 counter 
clockwise past zero to the portion of the scale marked "DIFF." and 
make the requited setting The Differential is equally divided on 
either tide of the Set Point. For example. assume the set point it 
20 pti end Differential setting n 10 psi The branch line pressure 
will be 0 pti at 15 psi ID/P) and 1ft psi at ?ft psi (D PI if the PP7310 
it DA, and vice versa for RA 


CALIBRATION AND CONTROL POINT - Check the emtUM 

diffe a enti*l pressure on the D/P element. This MUST BE WITHIN 
THE MANGE of the controller end remain stationary If tint cannot 
ba accomplished, "bench calibration" us mg an pressure will be 
necessary. Loosen Dial Screws (101 end Set Point Lock Screw (121 
so the Sat Point Scale 171 Will rotate treaty. Turn tha Sat Point 
Adiustment Screw (1! until thr* branch line gauge indicates 9 pel 
(Midpoint of the 3 1b psi rang**) This is the normal calibration 
point, however, if the tontmllrrl device operates on soma other 
range, tha calibration point should be the MIDPOINT of that range. 
Turn the Set Pomt Scale (?) until the dial marking corresponding to 
tha measured differential pressure value is lined up with tha 
Indicator Tat) (141 Tighten the Dial Screws (101 
Using a sciew driver in the Set Point Adiostmg Screw (11, turn tha 
Sat Point Scale (71 to the desired control pomt setting Insart tha 
Sat Pomt Lock Tab (131 into tha slot provided on tha Indicator 
Tab (141 and tighten thr* Set Point Lock Screw (12) to secure. Two 
slots are provided on Indicator Tab (14) in tha event tha tab on tha 
Sat Point Scale (7) falls at the pomt where Sat Point Lock Tab (13) * 
is shown m Fig 3. 


ADJUSTMENT WHIN US I D AS A DIFFERENTIAL PRESSURE 
TRANSMITTER - The Throttling Mange setting must ba 
IDFNTIC'AL to the scale r,.ngr of the pneumatic receiver gauge, 
The range of the gauge and/or the Receiver Controller must be 
3 lf» psi »he PP7310 Sat Point must be identical to the mid point 
of the gauge scale range Calibration is the same at described abova, 


OPF RATION CHICK OUT When the control system is placed in 
operation and the controlled madia has been balanced, the PP2310 
should be checked to insure its correct operation in tha system 
Re adiust as necessary (See Adiuttmentt). Control Point settings 
may be changed without re calibration but changes m Action, 
Throttling Range or Diltcrntiei require re calibration 
Covers should be tecuiely attached after adtustments have been 
completed 
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DIHECT ACTING - Changeover Lever (61 in the "O" petition On 
an increase in dtffet enttal pressure the tenting element imperil an 
upward force on the Input Lever (8), causing » to pivot an amt 1 1. 

This movement it received by the Set Pomt Lever (7) at point “A” 
and it pivott on amt 6 C. Pomt “D" moves down and the RA DA 
Lever (41 moves down, pivoting on amt 2 2 Thit movement it 
received by the Output Lever (131 at point "X". Point "X*' moves 
down (pomt "V" it fixed!, thut pe. mating the Leakport Lever (1) 
to move down (pivoting on axis 3 3) and dote the Leakport (2). 
The brjnch line pressure increases 

Branch line pressure it connected to the Feedback Diaphiagm (9) 
Pre load Spring (11) it factory set to the feedback is not effective 
until the branch line pressure it 3 pti The feedback mechanism 
provides a true proportional relationship tietween the sensing ele 
ment movement and the branch pressure In addition d provides 
TR and DIFF adjustment Throttling Range Dial (12! »s used to 
adjust the position of Pomt “N” on the Feedback Assembly 
Lever (10! 

Moving the position of Point "N" to the left of axis b 5 vanes the 
effect of the feedback from minimum to maximum, giving an 
adjustable throttling range 

With the Point "N” to the left of axis b b, .is the branch line pressure 
increases. Pomt *‘N" is moved up, pivoting on axis 4 4 This move 
ment is received by the Output Lever (13) at Point *'Z*\ moving the 
Output Lever (13) up. thus raising the Leakport Lever (1| to open 
the Leakport (2) and balance the Relay (3! at the correct branch 
line pressure 

Movmg the position of Point “N" to the right of axis 6 5 results in 
negative feedback, which, in turn, changes the .rction to two 
position control with an adjustable differential. 

With Point "N” to the right of axis b b. as the branch line pressure 
increases, Point *'N" is moved down This movement is received by 
Output Lever (13) at Point "Z”. moving Output Lever (13) down, 
thus lowering the Leakport Levei (1), closing the leakport (2!, and 
the Relay (J) cannot balance at an intermediate branch line pressure 
Decreasing differential piessure at the sensing element causes 
reverse lever movements from those above doscrit**d 


REVERSE ACTING - Changeover Lever (6) m the 'R‘ position 
On an increase m differential pressure the sensing element imparts 
an upward force on the Input Lever (8), causing it to pivot on 
axis 1 1. This movement is received by the Set Point Lever (7! at 
point A and d pivots on axis B C Pomt "R" moves up and the 
RA DA lever (4) moves up. pivoting on axis 2 2 This movement 
is received by the Output Lever (13! at pomt “X". Pomt "X*' 
moves up (pomt "V* is fixed!, thus lifting the Leakport Lever (1! 
and opening the Leakport (2). The branch line pressure decreases 
The feedback mechanism operates as described under Direct 
Acting 

RELAY UNIT — The relay unit it a 2 1 ratio, pilot bl*ed type The 
effective area of the Pilot Diaphragm 119! is twice that of the 
Operating Diaphragm (70) With the Leakport (2) open, the Pilot 
Chamber (1b) pressure cannot open the Mam Valve (18) due to the 
Balance Spring (16) A\ the Leakport (2) is gradually closed by the 
Leakport lever (1). the pressure m the Pilot Chamber (1b) increases 
The downward force on the Pilot Diaphragm (19) overcomes the 
Balance Spring (16). closes the exhaust port and opens the Mam 
Valve (18) Mam air enters the branch chamber, branch line and 
Feedback Dnphragm (9) until the upward force on the Operating 
Diaphragm (?0) plus *he Balance Spring (16) exceeds the downward 
force on the Pilot Diaphragm (19) When this occurs, the Mam 
Valve (18) is closed by the Valve Spring (17) and the relay is in 
balance. 

When the Leakport Lever (1) moves away from the Leakport (2! 
the Pilot Chaml>er (1b) pressure it reduced The excess upward 
force on the Oiieratmg Diaphr.igm (20) opens the exhaust port to 
atmosphere The branch tine is exhausted until the forces are again 
in balance, at which time the exhaust port closes. 

Tire Main Valve (18) is non bleed and only uses air when increasing 
the branch line pres tun Leakport Lever (1) movements are very 
small and it is never necessary that the Leakport (2) be completely 
closed. 



MAINTENANCE AND REPAIRS 


The PP7310 requires very little m4.ni#n#ncf due to the simplified 
des ■#»' material of th# compon#nu md imili movcwnu of Iht 
operating peMt 

The ymt thould he inspected yearly to into** correct system 
operation, es follows (See Fig 31 

I. Rtmovf Covet. 

? D»»t o» du»t Kcumuiitioof thould be ttmovtd with « toft 
brush Of a low pressure an stream 

3 M«kr tore pr»Mur« wotmf linn ere not restricted 

4 Chock Throttling Range by turning the Sot Po.nt Adjusting 
keicw (II until tho brooch lino gauge rooding it 3 psi Not** 
the Sot Pomt ond turn Sot Point Adjusting Screw <11 until 
tho bronch lino it 16 pt* Not# tho Sot Point Tho difforonco 
between tho two Sot Point roodtngt it tho octuol TR of tho 
Controllor. If necessary. ro odtutt tho TR ond rocolibroto 
(too Adjustments). 

5 Chock colibrotion by measuring tho differential protturo with 
orruroto gauges Oivido 17 pti by tho TR totting to obtom 
bronch protturo chon go por 1 pti differential protturo chongr 
Multiply (hit voluo by tho difforonco botwoon tho tot pom* 
ond tho measured differential protturo. Add thit value to 
9 pti if moatured differential protturo •% above Sot Point, 
tubtract if below Set Point. Totalt will bo within tho 0 15 
pti r ngo if Iho measured differential ptotturo it within tho 
TR tottmg. Thit it rovortod for a "Reverse Acting" controller. 
If tho original calibration point wat not 9 pet. compute vaiuot 
bated on tho original point. 

If the abo.e indicates a nee d for re-calibration, refer to "Adjust 

rnpntt**. 

Field Repast thould bo limited to 

1 Replacement of the Filter, LoaVport, and Restrictor 
If more extensive repairs are nocottary, replace the PP7310 wnh a 
new or factory reconditioned unit and return the defective unit to 
tho factory 


mcreete quickly to 15 pti Then Id* Look port Lover (91 to open 
tho Loakport Hi am h lino protturo shoe* cl dec reate quickly to 0 pti 
Release LeakpoM Lover (9) gradually SO IT DOES NOT HIT the 

If tho branch tme protturo AIL* *'3T INCREASE to 16 pti, or tho 
increase •« slow, a partially rlnggrd Filter and/or Restrictor * 
indicated II tho branch lino pressure will not decrease to 0 pt«. or 
if tho doer ease n slow a restricted Loakport is indicated 
If tho above tost indicates tho F liter, Restrictor and Loakport should 
ho replaced, proceed as follows 

1 Disconnect mam ai* line and plug it to prevent loss of air. 

7 Remove Filter Cap (3) and remove Filter with a pair of 
tweo/ers Install new Filter and replace Filter Cap 131. 

3. Remove ResPrctor Cover Screw (4). Remove Fitod Restrict- 
or, using a 1/16' Allen wrench Install replacement 
Restnctor, making sure if it screwed m until it bottoms in 
the opening THIS IS VERY IMPORTANT. Replace 
Restrictor Cover Screw (41. 

4 Remove Set Point Lock Tab (131, Dial Screws (101 and Set 
Pomt Scale (71 Remove Set Point Adjusting Screw (11, 
turning countei clockwise Lift Leakport Lever (91 off its 
pivot pomts and turn it to the nght until the Leakport is 
exposed Remove Leakpoit. using a 1/4" socket or bon 
* wrench 

6 Insteil replacement Leakport securely Reposition Leakport 
Lever (91 on its pivot pomts and over the Leakport 

V Reconnect mam air to the Controller. 

7 Measure differentia! pressure with accurate gauges 

8 Replace Set Pomt Adjusting Screw (1> and turn it clockwise 
until the branch bm* q.iuije reads 9 psi Replace Set Pomt 
Scale (7) and Dial Screws (101 Turn Set Point Scale (71 
until the dial marking corresponding to the differential 
pressure gauqr reading (Step 71 is lined up wdh the pointer 
Tighten Dial Screws (101 Replace Set Pomt Lock Tab (13) 
and secure m place. The PP7310 is now in calibration. 

9. Replace Cover and tighren Cover Screw 


CORRECT OPERATION OF THE RELAY UNIT may »*• derei 
mined as follows (see Fig 31 

Loosen Set Point Lock Screw (171 and turn Set Point Adjusting 
Screw (11 until the Leakport it closed Branch line pressure should 
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CONTROLS COMPANY 

Uni* Line Di vision 

The GP7427 HtClIVlM UNI Kl IS hum im luiit vMrwti 

range K il« overlay* *e»* l»%t Inflow lu( rouget No more o«.|»*Mnq the 
tcalet anil gauyt % teiuiutely they ju t aged linrthe' 

Unr Kit Reirv»*» < Muget ore available in 2**, 2 1/2' end J-l/2" 
tuet The GP74/2 00J I2*'1 Receiver (uutjn uiuunimg 

beck conntutd type gouget and nn uttd on ihou' application* not 
reituning fluth mounting on 4 panel The cat* it « grey Li'Mer^and 
thete geuget jlto ute a txiurdon tube to actuate e Irrett gear muvr 
men 1 

The GP7472 001 (2*1/2 I and GP2472 002 (3 1/2*1 gauge* #i« a 
lluth mounting type Thi*r gauge* have fine pt«te«l *teil ca*e* with 
chrome plated map o*«t ring* They are activated l#y a bourdon 
tube through ttunly bra** gear* A U damp moiinnng arrangement 
it ttjndard tor ua in mounting the*e gauge* on a penal An ad|u*t 
able pointer allow, accurate zero ad|uttm#n 1 on troin model* 
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RECEIVER GAUGE: 
UNI-KITS 
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Range %cele overlay! included 

40 to lftO°F 
?b to 1 ?5°f 
0 to 1O0°P. . 

40 1 o 100°F. 

40 to I40°F 
40 to 240° F 
60 to 90° P 
02 5 to 92 6°F 
0 to 2 0 W C 
0 to 7 0 " W C. 

JO to 80% NM 

Blank 


UNI KIT 
MOOt i 
NUMBER 

FACTORY 

NUMBER 

GAUGE 

Ml 

SIGNAL 

(PSII 

omit at ■ 

A2b» 

7 1/7 OlA 

3 

TO 

15 

GP242Z002 

A7t>7 

3 1/2 ' OlA 

GP247? 003 

A 25.1 11 


mr ~ 



MOUNTING 

PANEL TYPt 
1/4 

BARB CON 
Nil 1 IMN 
STEM TYPE 
1/8“ PIPE 


MOUNTING DIMENSIONS 


MODEL 


GP2422 001 


DIMENSIONS IN INCHES 
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| - HAMM I « 


MODEL CP 742 ? 001 
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The ST .1990 So«e* Commander provide* sensitive temper et ur# re 
sponse end sol'd state switching to effectively operate a circulating 
pump n a liquid filled solar heat storage system 

The ST 3990 Solar Commander provide* pump circulation cut m 
when the collector panel temperature is higher than the storage 
tank The Solar Commander cut-in temperature differential is 
adiuttabie from 8 to 20°F Temperature differential* of 5° or less 
between these pomt* will signal t H r Solar Commander to tu*n the 
circulating pump off The pump tw <ch action is accomplished with 
solid state components, capable of handling load* up to 3 8 amp 
inductive, eliminating the need for any moving pan* in the con 
troller circuit. 

The Solar Commander circuit incorporate* electrical itolation pro 
t action for both input and output t<gna' The entire electrical rir 
cuit is protected by space age encapsulation 

The Sola' Commander comet equipped with an ea«y access terminal 
Strip for the low voltage sensor circuit and line lead* hook up The 
case frame is equipped with line lead conduit adepin access 

Solid State Thermistor Sensors, of special design, ere utilized to 
accurately signal temperature differential to the control circuit from 
the solar collector and the storage tank with minimum accuracy 
from extended distances if necessary 

The Solar Commander sansors art conveniently encapsulated in 
6/16“ * 11/4“ copper tubmg and come with 6“ lead length* 


ST3990 SERIES 

SOLAR COMMANDER 


ORDERING INFORMATION 


All model* have tha feature* listed under specifications except a* 
noted under comments below 


ORDCR 

NUMBER 

FACTORY 

NUMBER 

COMMENTS 

ST 3990 101* 

SD10 2601 

Standard device 

UJCtfi 103 • 

SD1Q 3201 

In f <■ /»■ |>f ote< t on 

ST3990 104* 

SOU) 3601 

W r • . , t n. mni 

• 098 

S510 1001 

Replacement sensor (1)1 



SPECIFICATIONS 


• Include* (2) P30-098 sensor* 
f Sensors are interchangeable 


Cut-in differential adjustable 8 to 20°F 

Cut out - i , fined 6° i 3°F 

Sensor 300° F rated thermuttr 

(interchangeable) 

Sensor size 6/16“ die x 1 1 /4“ long with 6“ lead* 

Recycling upper limit 190°F 

Three position switch on off euto 

Pilot lights power on 

pump on 

Freeze protection cut-in 37* F 

(Model ST 3990 103 only) cut out 41° F. 

Ambient temperature 32°to160°F 

ELECTRICAL RATING 

80 to 1 30 VAC. 60 or 60 H# (cycles) 

3 8 amp* full load inductive, 29 amps locked rotor 


SENSOR INSTALLATION INSTRUCTIONS 


Good thermal transfer from the controlled medium is important. 
A neat sensitive compound such as GE Insutgrease #640 or Dow 
Coming f340 Heat Sink Compound may be used between the 
sensors and tha surfaces to which they are being applied 

The Solar Commander Sensors art designed for surface mounting. 
To facilitate this, two mounting clips art included with each Solar 
Commander Usually tha collector sensor should be mounted on a 
part of tha collectoi panel which will be directly exposed to solar 
input It should also be near the collector outlet so the sensor is 
alsr riding outlet water temperature. 

Sensors are rated at 300°F maximum Excessive time exposed to 
temperatures over 300°F will degrade the sensor affecting its 


calibration (For conditions above 300°F, an optional 400°F, rated 
sensor it available i Figure 1 shows a sat of representative resistance 
values to use m checking the sensors If a faulty sensor is sus 
pected, disconnect the sensors from the controller and meetur*. »he 
resistance of the sensor with an ohmmeter This resistance should 
be compared to the temperature measured at the sensor using the 
chart in Figure 1 as a guide An open or short circuit would indi- 
cate that the sensor should be replaced using a P 30 098 Thesa 
values may be used as a guide to the operation of the control but 
should not be used as a calibration check. 

To wire the sensors. #18 wire may be used If the sensor leads 
parallel the line volt.ige wiring for any distance shielded cable or 
twisted w*re must be used to minimize interference 
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HOURt 1. SENSOR CHARACTERISTICS CHARI 


FIGURE 7 WIRING SCHEMATIC 



-A. 

f- 

./-v. 

°F 


•F 

RESISTANCE 

40° 

SJ 164 

140® 

6.777 

50® 

e? jm 

150® 

5465 

60° 

47.711 

1b0® 

4.46b 

/o® 

36.057 

170° 

J.656 

•0® 

27,776 

ISO® 

3 010 

•0° 

71.556 

190® 

7490 

100“ 

10 860 

700® 

7.070 

110° 

13.791 

210° 

1.731 

170® 

10.545 

770® 

1.453 

130® 

• 430 

MB 

1.776 


CONTROLLER INSTALLATION INSTRUCTIONS 


NOT! All wring mutt conform to all local electrical codes or 

ordinances 

1 M#movt lh# covff md mount control A wring di«g«m •« 
located tot'd* the cover. and it #ito shown in Figure 7 

2 Mounting of th* ST 3090 Senes control! it mat* through tht 
holat in th* back of tht caw Tht control it not position 
sensitive and may lit mounted in any plana tach cat* hat an 
outltt for high vo'iag* ( *adt accepting 1/7“ conduit fitt'ngt 
tnd a ttparatt op nmg for Oatt 7 ttntor wiring 

3 All power to fit « nntrol thould be ditconnacttd prior to wiring 
Power supply terminal \ marked “LINE " 

NOTC Before wiring the Solar Command*, to th* circulating 
pump t» tu re to check thr pump circuit for dead thort circuit or 
ground fauitt Do not tett pump motor t»v lumping common and 
load terminal Permanent damage to the Tnar will retult and void 
«¥a’ranty 

4 Connect motor leadt to terminelt “LOAD” end COMMON " 
The full load ampere rating of the motor mutt >ot exceed 
3 6 ampt at 170 VAC 50/60 HZ (1 / empt at 240 VAC) The 
control thould not be uted where eminent temperature exceeds 
150°F. 

6 The selector twitch .‘‘•ould tie m the “OFF” position prior to 
applying pnwn to the control With the power applied, the 
pump motor will not run The red light will t» on indicating 
power to the control Moving the selector twitch to “Manuel" 
will permit the pump motor to run The motor will run 
contmuoutly regardless of sensor condition, and the amber light 
will be on Moving the selector switch to "OFF’ w.H turn off 
the pump motor and amber light 

6 The following procedure should hr used to check out the auto 
main oparahon of th'* control module prior to connecting the 
sensor i 

A By jumping the s*rsr r terminals "COLLECTOR* to tensor 
"COMMON" w.il tie. mil the motor to operate once the 
selector switch it moved from the "OFF" to "AUTO” 
position, checking the cut in circuit of the module Hemovt 
lumper 

R With the “TANK to * COMMON" jumjred and "COL 
LECTOR" to sensor "COMMON opened, when moving 
the selector switch from “OFF" to "AUTO.“ the motor will 
not run This checks the differential cut out portion of tha 
module 

DIFFERENTIAL (CUT IN) ADJUSTMENT 

The STJ990 Senes Controls come factory set at 70°E cut m 
differentia! If adjustment it netetsary, it it mail* on the cut in 
adjustment pot locjted in approximately the center of the control 
Rotating the adjustment counter clockwise decrease* the cut m 
differential 

CAUTION 

THIS DEVICE SHOULD BE INSIALLIUBY A QUALIFIED F«R 
SON WITH DUf REGARD FOR SAff TV AS IMPROPER IN 
ST At i ATIONCOUI l) RESULT IN a HAZARDOUS < onuition 




FIGURE 3 HOT WATER APPLICATION. INDIRECT SYSTEM 

Shown •! the diagram of a typical hot wM*r system installation 
Shown are the typical locations for th# d M *r*ntt#! controller 
tensors The controller may be located m any i nvemant location 
to facilitate ease m wiring 
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PRESSURE SWITCH 


SERIES LOW PRESSURE CONTROL 
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P11 SERIES HEAVY DUTY AIR COMPRESSOR SWITCHES 

PRESSURE RANGES TO ISO PSIO 
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For Optional Ranges and Connectors, writ© 'Customer Service 
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ABSORPTION CHILLER 


Refer to manual* provided by the chiller munuf acturer , 
Arkla Induntrlus, for it* model WPB-100 chiller. 
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GOODFELLOW Induced Draft Cooling Tcmrn have 
U*en designed to give the utmost in performance, long 
life and trouble free ten ice. ITic successful operation of 
this type cooling tower depends mainly upon its 
installation. It it desired that the installer follow the 
instructions contained herein as closely as conditions 
will permit. 

SETTING TOWER 

The tower should be set on as firm a foundation as 
possible and preferably anchored This is a MUST 
where high winds are expected. The tower should be set 
level in all directions, otherwise there will be an 
improper distribution of water over the wetted deck 
surfaces. Should the tower be tilted, the water will run 
to the low side, thus bypassing a portion of the surfaces. 
I*his will greatly impair the tower efficiency. After the 
tower has been placed in operation, recheck and make 
certain that the water is falling evenly through the 
entire wetted deck area. Towers equipped with spray 
nozzles do not require the leveling as do those which 
depend upon gravity fall for water distribution. 

INDOOR INSTALLATION 

Make certain that there is more than ample fresh air 
available near the air inlet of the tower. Restricted 
amounts of fresh air w ill cause unnecessary overloading 
of the fan and make for poor performance. It will be 
necessary to attach a discharge duct to the fan dis- 
charge to convey the hot humid air to the outside. T his 
duct should be kept as short and straight as possible. 
DO NOT decrease duct size smaller than the fan open- 
ing. For very quiet operation connect the duct to the 
tower with a canvas or other flexible material. Cover the 
outlet with a very coarse screen or small size chicken 
wire to prevent foreign objects from entering. not 
restrict the air flow any more than is necessary. Should 
prevailing w inds blow into the discharge, it is suggested 
that a suitable windbreak be installed several feet away. 
If this is not possible, an elbow directed downward 
should be installed. In all cases where the tower is 
equipped with a fan guard, this should be removed 

OUTDOOR INSTALLATION 

Place tower so that prevailing winds blow into the inlet 
end and not the discharge. If this is not possible pro- 
tect the discharge as outlined above. Install weather- 
proof housing over motor. All towers have their 
supports drilled for anchoring bolts. 


PIPING CONNECTIONS 

It at all possible, new galvanized pipe should be used. 
Ku.. all lir.es as short and straight as possible. (It it well 
to remember that one ell will cause as much friction loss 
as teveral feet of straight pipe.) In order to minimize 
friction loti, use as large a size pipe as possible. TTie 
gpm requirements of the system will dictate the 
smallest pipe size that can be used. Consult a pipe 
capacity friction chart, if in doubt. 

In cases where the tower is installed lower than the 
condensers, siphoning will take place. This may be 
prevented by several methods; however, one of the best 
and easiest is to install a good quality swing-type check 
valve in the pump discharge line. 

It will he desirable to install a gate valve in the pump 
discharge line Should the pumping head of the in- 
stallation be less than that calculated, or should the 
pump have more capacity than required it will be 
necessary to control the amount of water over the tower, 
litis is desirable for two important reasons: the more 
water that is pumped, the more the horsepower re- 
quirement; consequently, unnecessary current would 
be used. Also, in many cases too much water over the 
tower will not give proper operating temperatures. 
With all GOODFELLOW cooling towers with open 
distribution pans the water level should be at least 1-Vi 
inches from the top of the distribution pan. 

lowers equipped with spray nozzles should have a 
water pressure of 5 pounds at the tower header. This 
pressure indicates .1 gpm per ton is flowing through the 
system. 

MAKE-UP 

Check the float ball and valve for freedom of move- 
ment When properly adjusted the float valve should 
close off when the basin is approximately half full of 
water. In some instances some siphoning action may 
take place in the line, causing the tower to overflow on 
the off* cycle, and it may be necessary to reset the float 
ball. At no time should the float ball be so set as to 
permit cavitation to take place at the suction. A 
separate shutoff valve should be installed in the make- 
up line. 
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ELECTRICAL 

C heck motor nameplate and make certain that the 
power source is suitable as to voltage, phase and 


frequency. furnish ami connect pump starter and 
r CWIlM*. lowers ci|iiip|H'it with belt driven Ians should 
have the motor checked for proper rotation with the 
belt, or hells, removed. I he Ians on all propeller type 
towers should pull the air through the tower ami dis- 
charge from the front. 


TOWER OPERATION 

After cheeking all electrical connections, tower basin 
should be filled with water. Before doing this, remove 
any debris that may have accumulated in the tower 
basin. Check suction screen, making certain it is 
securely in place. Purge all air from the pump volute. 
Start the pump and adjust the make-up valve, remem- 
bering that the water level rises when the pump shuts 
oil due to the amount of water in the distribution pan 
and deck falling into the basin. After making certain 
that all pipe connections arc gmnl. the system should be 
put in operation and the lloat valve recheckcd. 


r 

r 


SHUTTING DOWN. It the tower is to be shut down, 
during the winter, or tor any lengthy period of time, the 
cold water basin should be completely drained At this 
time it is desirable to Hush the tower with clear water. 
Should the tower be shut down for a considerable 
period of time, fan belts should be removed and stored 
in a dry place. Groove* in the sheaves should be cleaned 
and painted to prevent rust 


sleeve bearings are generally shipped without oil . It is 
recommended that the proper grade of oil should be 
S.A.I . 10 that has no additives. In any case, check the 
lubrication instructions supplied by the Manufacturer 
which are attached to each motor. 


t an shafts with ball bearings should have grease added 
once a month during normal operation. A high grade 
waterproof ball-bearing grease should be used. This 
grease should have l ithium or Strontium base of Nl Gl 
No. 2 consistency. IK) NOT overgrcasc. Hron/e or 
graphited bron/c bearing* should be lubricated as 
follows; temperature range of 70°-l20°, SAH No. 50. 
Range of 40 70°, SAH No. TO. High grade nondeter- 
gent oil should be used. Oil cups should be filled at 
least every two months of operation and at start up or 
after a prolonged shut down. 

Gear reducers should be serviced and lubricated in 
strict accordance with manufacturer's recommcnda 
lions, which arc attached to each unit. 


Belt tension should be checked after the first week of 
operation and twice a month thereafter. Should acv 
apparent stretch be noticed the motor base should be 
adjusted for proper belt tension. On towers that have 
two or nwc belts, never replace a single belt. Replace 
with a MATCHED set of belts of the same si/e and 
type 


RIMOT I OPERA I ION. In many cases where a tower 
is to Ik* operated during the winter months in cold 
climates, it will be necessary to install a water collecting 
basin within the building. I his collecting basin should 
consist ot a make up and lloat ball valve, screened 
suction, overflow and drain connections. With this type 
of installation, no lloat or overflow should be in the 
tower basin. These fittings should be plugged It will be 
desirable to leave the suction screen in the tower basin 
and install an additional suction scsccn in the inside 
cuuh basin. The catch basin should be of sufficient 
capacity to contain all the water used in the system. If 
this is done, the tendency to overflow will fv 
minimized 

MAINTENANCE 

Totally enclosed motors with direct driven fans arc 
permanently lubricated for their total life. Motors 
equipped with ball bearings are factory lubricated for 
at least two years of normal operation. Motors with 


BLOW DOWN 

The ojxTation of a cooling tower causes a certain 
amount of evaporation of the water circulated. This 
evaporation docs not remove any of the dissolved solids 
that ate present in the water. Continual buildup of 
these solids will eventually cause a buildup of scale 
within the piping and condenser unit. In order to 
minimize this effect it is often desirable to waste a small 
amount of the water circulated. In most cases, a waste 
of .25% to .5% of the w ater circulated will materially 
alleviate this situation. The blow down, or bleed line, 
may be connected in any part of the system. However, it 
has been found most desirable that this be done by 
making the connection in the hot water line at the tower 
or from a connection from the distribution pan. In this 
manner, minimum waste would be obtained, it is 
recommended that a wrench operated valve be installed 
in the blow down line for proper control. It is also 
desirable that all water be drained from the system at 
periodic intervals and replaced with fresh water. 
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ALGAE. Under certain operating conditions a green 
moss, or algae, may make its appearance in the tower. 
Chemicals such as potassium permanganate, copper 
sulphate, or chlorine, may be added in small quanti- 
ties. Should copper sulphate be used, do not add more 
than one ounce for each 800 gallons of water in the 
system as this chemical, while effective, is very cor- 
rosive. Other factors also cause algae, and, should 
treatment with the above chemicals not suffice, a com- 
petent Water Treatment Engineer should be consulted. 
The use of tower cleaning chemicals and scale removers 
is not recommended unless the composition of the scale 
is known and the proper chemicals used. The services 
of a competent Water Treatment Fngineei hould be 
obtained and his advice followed. Certain chemicals 
have strong acid content that is injurious to both wood 
and metal. In this regard any treatment that adds 
sodium carbonate such as the Zeolite process, should 
be avoided. Great care should be taker in the selection 
of cleaning compounds. Avoid those that have an acid 
content that will attack zinc. This is most important as 


most cooling towers manufactured today have hot 
dipped galvanized casings, basins and other com- 
ponents. 

CLEANING AND PAINTING 
After the tower has been shut down all dirt and trash 
which may have collected in the water basin should be 
removed. The entire tower should be flushed with clean 
water. If any abrasions are noticed on the tower 
exterior, they should be sanded and primed with a coat 
of Zinc Chromate. After allowing sufficient time for 
drying, finish color should then be applied. Should it be 
necessary to remove the deck filling for any reason 
whatsoever, it should be replaced in the opposite man- 
ner from which it was removed. When replacing the 
deck filling make certain that all parts fit properly so 
t'»«t the deck filling will assemble in an even and level 
manner. 

Should any problem arise not covered in these in- 
structions. please communicate with our nearest 
representative or the factory direct. 




For larger capacities these two-fan unit* provide the ad vin- 
tage of doubling single fan performance in a tingle tower. 
Flexibility of operation it apparent at cloae control of water 
temperature ta poeeible by fan (a) control. When ao ordered, 
a partition would be installed in the tower center, thus me k inf 
the tower a two cell unit. All modela are normally shipped 
completely aseembled, to permit fast, economical installations. 

^FREIGHT CLASSIFICATION: All cooling tower* of ateel 20 
gauge and thicker, or steel and wood combined, are now 
classified as Class 100. 
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Models SS-1 and 8S*2 
Haavy Duty Filtara 
for point-of-usa ;> 
and small systams . . 

> *> *• • r 

Almost everyone reacts negatively to water that 
tastes and smalls bad ... or looka cloudy from "un- 
identified'' particles It creates a poor Impreaslon. 
destroys good wilt, hurts business. The world 
leader in solving bad water problems la AMF Cuno 
This bulletin describes heavy duty filtration units 
which can be Installed at the point of uee or mini- 
folded In groups as small systems. Filters can be 
Installed to clean up all the water In an establish- 
ment. or |ust the water in certain areas. Kitchens, 
dining rooms, guest rooms, special facilities In 
hofpltals, dishwashers. Ice makers, laundries, the 
list Includes every facility and every use where 
clean, cler.r, good tasting water Is a mu efcw ... . . 

'■ * ..-V 

AMF Cuno Aqua-Pure Tasie/Odor and Ofrt/Rust 
filters are the low-cost, hlgh-efflclency answer to 
removing dirt, algae, sediment, rust, slit, bad taste 
and odors from water — either from well or munici- 
pal supply. You get rid of deposits that clog pipes, 
filters, shower heads, toilets, dishwashers and 
other types of water-fed equipment. The Model 
SS-t and SS-2 can be used singly or In systems for 
removing either dirt and rust or bad tastes and 
odors, depending on the filter cartrldgee used. 

Good filtration saves money, and Aqua-Pure Fil- 
ters offer the best protection available. With Aqua- 
Pure, there':< no fuss or meeey collapsed filters or 
loose carbcn to contend with. Rugged, self-con- 
tained cartridges are changed In minutes Disposal 
is quick and easy. Your water system >s back In 
service immediately. And an Aqua-Pure Heavy 
Duty Filter System can provide high flow rates. For 
Instance, with a multiple filler Installation involving 
four SS-2 filters and an AMF Cuno Model Ml -4 
Manifold, you can get up to 24 QPM. Other ar- 
rangements can deliver even more. 


'•in 


National Sanitation Foundation Tailing 
Laboratory Saal Aqua Pura* producta with 
thta aaal art liatad with official haalth 
dapartmanta throughout tha 
Unltad Stataa 


Aqua-Pure 
Commercial Duty 
Water Filters 


3 
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There’s an Aqua-Pure long-life filter 
cartridge to make water 
sweet, clean and clear under 
almost any set of conditions. 


For Dirt/Rust Removal 


A selection of Aqua-Pure Oirt/Rust Filters 
is available to remove dirt and rust you 
c. nnot see from water, particles as fine 
as a single gra a of talcum powder. They 
trap sand, silt, dust, algae, worms and 
other particles, assuring clear, clean, safe, 
sparkling fresh filtered water Results 
ar, pure, drinking wal r. brighter laun- 
dry, clean and unclogged water appli- 
ances. stain-free sink and toilet bowl 
water Aqua-Pure Dirt/ Rust Filters are 
available in models for both cold and hot 
water service Their use before water soft- 
eners removes dirt and rust and extends 
the life of the salts. 

HOW AQUA-PURE LONG-LIFE 
FILTERS SCRUB DIRT/RUST 
OUT OF WATER. 

Aqua-Pure Dirt/Rust filter cartridges are 
made by an exclusive, scientific process in 
which pure white cellulose fibers are 
locked permanently in the form of a po- 
rous, rigid cylinder with spaces between 
fiber! gradually growing smaller toward 
the center hole As water passes through 
the body of the cylinder, solid matter is 
removed, water then flows up through 
center hole and into faucets and apple 
antes The annu- 
lar grooved cylin- 
der provides 60% 
more surface area 
than ordinary fil- 
ters Section views 
show how water 
flows through cel- 
lulose filter and is 
scrubbed clean 


COLD WATER SERVICE 

Rated for 100° F maximum water tempera- 
te™ Aqga-Pum AP1 10 Kiandairi P^y 
Cold Water Dirt/Rust Filter Cartridge has 
filtration capability of 5 microns and 
larger For heavy dirt toads, use Aqua 
Pure AP124 Heavy Duty Dirt / Rust Filter 
Cartridges with filtration capability of 50 
microns and largor. 

HOT WATER SERVICE 

Rated for 210° F maximum water tempeia 
turn. Aqua-Pure AP1 12 Standard Duty Hot 
Water Dirt/Rust Filter Cartndqc has filtra 
tion capability of b microns and larger 

FILTER CARTRIDGE 
SPECIFICATIONS. 

All AP1 10. API 24 and AP112 Dirl/Rust 
Filler Cartridges aie 9 ^ 4 ' high x 2^" 
diameter x 1" center hole Dirt/Rust Filter 
cartridges havo a maximum flow rale of 6 
GPM Filter cartridges are packed two 
c artridgat In i box twelve bom s In 

master carton. Shipping woiqht approxi- 
mately 12 lbs Also bulk packed 36 car- 
tridges to a carton Shipping weight 
20 lbs. 


VICINAL PAGfc 13 
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SPECIFICATIONS — Aqua-Pure Models SS-1 and SS-2 Housings 


Modal SS-1. 

Thlt it • tingle fitter cartridge touting with brushed stain- 
less steel sump end nickel-plated cast brass head and 
threaded ring unit. Because of their rugged construction, 
they ere recommended tor commercial application or large 
residences They are designed for high water pressure 
applications. 


Model 

No 

Pip® 

Size 

Dimensions 
Httght ()i \tr\i iff 

Flow GPM 

Max. 

Pressure 

OIA1 / 

MUST 

r AbTF / 

oooe 

ssdl 

ft" 

12" 

4H ‘ 

6 

3 

,.-mrsi 

r &S-2 

H- 

22 

41i" | 

"V 

r. 

300PSIJ 


‘Flow rat* l« limit** by a minmum velocity of S ft /ftoc at roquirad by 
National Standard Plumbing Coda for stater piping »yttem« At a valocity 
of 10 ft. /Sac tboao valvat can bo Incraasod by Filter Ufa tncraat** 
by m# addition of canndgos for aaampio sn ft-} has toico »hs lifo of th* 

•W 


Model SS-2. 

This housing is Identical to the SS-t but contains two filter 
eartrldssa to pmvido higher flow rates and greater dirt 
storage capacity. Model SS-2 is equ.pped with a stainless 
st<*el centonng guide that aufomt'ictliy aligns filter car- 
tridges end-to-end for single unit .err oval and replacement. 

PACKAGING AND SHIPPING 


SS-1 Housings are individually bored. Includes mounting 
bracket and installation Instructions. Packed four filters to 
a master carton. Shipping weight epproximately ?0 lbs. 
Housings are packed without filter cartridges. 

SS-2 Housings aro individually boxed. Includes mounting 
brackot, centering guide and Installation Instructions. 
Packod one filter to a master carton. Shipping weight ap- 
proximately 51k lbs. Housings are packed without filter 
cartridges. 


For Taste/Odor Removal 



L 



/ 


/ AP117 


The new long-life AP1 17 T aste/Odor Filter 
Cartridge eliminates the taste and odor of 
chlorine, sulphur, musty, stale and metal- 
lic tastes and odors from drinking and 
cooking water This unique cartridge con- 
tains hundreds of thousands of activated 
charcoal granules that soak up taste- 
spoiling contaminants and delivers fresh- 
tasting. sparkling clear water As a result, 
the flavor of everything prepared with wa- 
ter h delightfutly improved 


HOW AQUA-PURE TASTE/ X 
ODOR FILTERS RESTORE 
SPRING-FRESrf TASTE TO 
DRINKING AND COOKING 
WATER. X\^ 

Water onters thoXow f*Hor 'cRftndgo 
through holes nX both ends wherL dirt 
and rust pnr>tles and other sedimehi^ 
aro trappeXiho clean water then passes 
through,* deep bod of premium activated 
charpihal where tastes, odors, and color 
ariXemoved. and then out the middle of 
Xo cartridge through a pure white post- 
filter disk before flowing up and out of the 
filter. Section view shows how water flows 
through the filter 


COLD WATER SERVICE ONLY. 

Aqua-Pure AP1 17 Taste/Odor Filter Car 
tridge rated for 100 F maximum water tern 
peraturo 


FILTER CARTRIDGE 
SPECIFICATIONS. 

The AP1 17 Taste/OdX Filter Cartridge is 
9 1 4 ' high x 3" dia prfetcu x 1 center hole 
Tosto/Odor filuXartridges have a maxi- 
mum flow r^K> of 3 GPM of intermittent 
use FillerXrtndgos aro packed two car- 
tridges^ a box, twelve boxes in a master 
cartyn Shipping weight approximately 30 
tt>r Also bulk packod, 36 cartridges to a 
Xirton Shipping weight 46 lbs. 


\ 
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INSTALLATION AND 
OPERATING INSTRUCTIONS 
AQUA-PURE STAINLESS STEEL 

FILTERS — 


CITY WATER 


Aqua Pu»» Aiiua Pu*u 

Oirl Pull T«»l» Odur 

Flit*' Filler Under 

Kitchen Sink 


*•1* Flit* 




1 Aqua Pur# 

Aqua Pur* 



1 Uni Hull 

▼ .«%»•• Odor 



1 liller 

f illr» Under 


is 

; 

A ilch*r* Sink 

WELL WATER 




^qu«Pur« # 


j 






PROCEDURE FOR INSTALLING DIRT/RUST FILTER 

ON HOT OR COLD WATER LINE <oepenoing on fiite* cartridge ukdi 

Required Mdtenals: 

• Tube Cutter 

• Teflon Tape 

• *4 ' SW Gate Valve 

• *4 ” k M ST Adapter Wrot 

• * 4 ” CXM Cast Union 
(Valve at Mam Water Meter 
or Hot Water Heater May Be 
Used As Second Valve) 



Nofe. Filter can be adapted to various pipe sizes by 
using reducing adapters on either end Installation 
fittings can be swoated or threaded Use galvanized 
fittings for installation on galvanized pine Be sure to 
leave suitable space under Filter to allow cartridge 


change Filter can be installed on Hot or Cold Water 
line depending upon Filter cartridge used 

Installation Procedure: See diagrams for correspond 
mg steps First read Caution Note on page one 


BEFORE STARTING, SHUT OFF MAIN WATER SUPPLY AND DRAIN PIPES 



Stop I; Snug fit all component parts Stop ?; Cut tubing 

and calculate length of tubing to bo 

removod 



Stop 3: Install sweat side of CXM Cast 
Union onto tube 




Stop 4; Sweat SW Gate Valve onto 
line backward so dram can later be 
used to release pressure when chang- 
ing Filter cartridge 


Stop 5: Cover threads of M ST Adap 
ter with Teflon Tape and screw 
firmly into Filter head making tight 
connection 


Stop 6: Sweat M ST Adaptor with 
filter head attached to Valve making 
sure that filter head is vertical (It 
may be necessary to temporarily sup 
port weight of filter until Filter Bracket 
is permanently installed See Step 9 ) 



Step 7: Screw CM part of Union into 
Filter It may be necessary to slightly 
spring tubing temporarily out of align 
ment in order for tubing to enter 
Union. 



Stop 8 : Connect two halves of Inion 
and tighten making sure Filter is in 
straight vortical position 
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Stop 9; Mount Filter Bracket to wall 
or suitable support 




PROCEDURE FOR INSTALLING TASTE/ODOR FILTER 

UNDER KITCHEN SINK ON COLO WATER LINE 


Paqulrad Melanelt: 

e Tube Cutter 
Teflon Tepe 
(2) %•" CM Adeptere 
(Cast or Wrof) 

V SW Gate Valve 
(4) *" SW Ells 
2 Ft niece *•" 
Coppei Tubing 


Not*: Filter can be adapted to various pipe sites by 
using reducing adapters, on either end Installation 
fittings can be sweated or threaded Use galvanized 
fittings for Installation on galvanized pipe. 



Installation Procedure: Filter can be installed on Cold 
Water Line If space under sink does not permit In- 
stallation there, then Filter should be installed back 
on cold water line just as close to sink as possible 
Gate Valve should be installed backwards so dram 
can later be used to release pressure when changing 



Filter cartridge 


BEFORE STARTING. SHUT OFF MAIN 
WATER SUPPLY AND DRAIN PIPES 



Step f: Cut out approai- Step 2: Sweat SW Gate 
mately 8" section of pipe Valve onto water line 
starting 12" off the floor 



Step 2: Sweat SW Ell onto Step 4; Swoat SW Ell (Step Step S; Cover threads of Step 6 . - Mount Filter bracket 

piece of copper tubing and 3) to one Adapter using both adapters with Teflon to wall or suitable support 

sweat tubing to Valve. piece of copper tubing tape and screw one adapter 

into IN" side of Filter 



Step 7: Screw remaining Step 8 Sweat Ell to tube Step 9. Loose lit (A) EH to Step 10: Now proceod to 

adapter into "OUT" side ol connected to (Right) water line coming down sweat remaining fittings 

Filter and then sweat a Adapter from sink Measure (B) and 


piece of tubing to the 
adapter 


I 




cut tubing to go across 
Filter Loose fit (C) Ell at 
end of tubing Measure (D) 
and cut tubing to fit to Ell 
Sweated to (Right) adapter 
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35581 -01 

Mounting Bracket 


63077-31 
Head (^4 NPT) 


63562 01 


Wo • 


AfJl f= 


* 


I 

63562-01 

Wrench 


OPERATING INSTRUCTIONS: 

Csrtndg e Replacement Ongmal cartridge may have 
shorter than normal Ide due to disturbing pipes on 
installation 

Replace cartridge when there is a decided drop in 
water How at faucet or tap 


BY PASS SECTION 

can be installed 
around unit if de- 
sired using either 
threaded or sweated 
fittings 


Cuno 

400 Research Parkway 
Meriden. Conn 06450 


Printed in U S A 


To Replace Cartridge 

1. Shut off inlet and outlet valves Open dram on Gate 
Valve installed backwards at Filter, to relieve 
pressure in Filter. 

2 . Insert wrench (see drawings below) into hole pro- 
vided in ring nut and unscrew to remove nut 

3. Remove sump and empty water 

4 . Lubricate gasket with Vaseline 

5. Place new Aqua-Pure cartridge’ on seal plate in 
sump Bring ring nut over sump and hand tighten 
to head 

6. Turn on inlet valve and bleed air through Gate 
Valve dram until water appears Then close dram, 
and open outlet valve 

7. If Filter should leak, tighten ring nut with wrench 
until leak stops Do not overtighten 

* DouD'e cartridge filter* haw cartridge* slipped over centering 
guide provided 


^ 34737-13 

Gaikei 


♦ 63626-04 Sump 


64462-02 Sump 


64486-31 
Ring Nut 


tnrrwntn 


REPLACEMENT PARTS 
• AP2600 SERIES 
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35C>81 01 

Mounting Bracket 


63977-31 
HeadfH NPT) 


34737-13 Gatket 


63571-02 
Centering Guide 


N| Cartridge (two required) 
DirtyRuit 

AP1 10 AP1 11 or AP124 
for Cold Water 
AP1 12. AP125 
for Hot Water 

Taate/Odor 
AP1 1 7 


64466-31 
Ring Nut 


REPLACEMENT PARTS 
* AP1600 SERIES 


Cartridge 

Dirt/Ruat 

AP1 10 AP1 1 1 or API 24 
for Cold Water 
AP1 12 AP125 
for Hot Water 


T aete/Odor 
AP1 1 7 
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Effective Jan. 1, 1977 


AMF CUNO DIVISION • AMf INCORPOR ATf D 
400 Rtwiirti P«kw«y. M*iiden. Conn (>64b0, USA 
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LIMITED ONE YEAR WARRANTY 

AMF CUNO DIVISION warrant* to the original purchase' consumer of its Product that it is free of 
defects in materials and workmanship Any defect, malfunction, or other failure of the product to conform 
to this Warranty wil' be remedied by AMF Cuno in the manner provided t>elow 

This Warranty, 'ogether with any and all warranties implied by law, shall be limited to a duration of 
one ( 1 ) year from the date of original purchase by the consumer. 

This Warranty does not apply to defects that result from abuse, misuse, alteration or damage not 
caused by AMF Cuno. 

IMPORTANT: To file a claim undei this Warranty, you must complete and mail the Warranty regis 
tration card supplied with this Product to AMF Cuno at the address below within ten (10) days of original 
retail purchase 

THIS WARRANTY DOES NOT COVER. AND IS INTENDED TO EXCLUDE. ANY LIABILITY 
ON THE PART OF AMF CUNO. WHI Inf R UNDER THIS WARRANTY OR UNDER ANY 
WARRANTY IMPLIED BY LAV' 1 ', FOR ANY INDIRECT OR CONSEQUENTIAL DAMAGES 
FOR BREACH HEREOF OR THEREOF 

Note: Some states prohibit limitations on the duration of implied warranties and on the exclu 
sion of indirect or consequential damages and so the above limitation on implied warranties and 
on incidental and consequential damages may not be applicable to you. 

RESPONSIBILITY OF AMF CUNO 

AMF Cuno’s responsibility under this warranty shall be to repair at its expense, at no charge to the 
original purchaser consumer, any Product that is actually defective, malfunctioning, or otherwise in violation 
of this Warranty. 

If AMF Cuno for any reason cannot repair a Product covered hereby within two (2) weeks after 
receipt of the original purchaser consume: 's notification of a Warranty claim, then AMF Cuno’s respon 
sibility shall be. at its option, either to replace the defective Product with a comparable new unit at no 
charge to the consumer or to refund the full purchase price AMF Cuno's obligations of repair, replacement, 
or refund are conditioned upon the consumer's return of the defective Product to AMF Cuno. 

If any Product covered hereby is actually defective within the terms of this Warranty, then AMF Cuno 
will bear all the reasonable and proper shipping or mailing charges actually incurred in the consumer's 
return of the Product as set forth herein. If the Product proves not to be defective within the terms of this 
Warranty, then all costs and expenses in connection with processing of the consumer's claim hereunder shall 
be borne by the consumer. 

RESPONSIBILITY OF THE CONSUMER 

The original purchaser consumer's sole responsibility in the instance of a warranty claim shall be to 
notify AMF Cuno of the defect, malfunction, or other manner in which the terms of this Warranty are 
violated. You may secure performance of obligations hereunder by (in writing): 

1 . identifying the Product involved (by model or serial number or other sul icient description 
that will allow AMF Cuno to determine which product is defective). 

2. Specifying where, when, and from whom the Product was purchased. 

3. Describing the nature of the defect, malfunction, or other violation of this Warranty. 

4 Sending such notification together with the defective Product to: 

AMF Cuno Division 

47 Main Street 

Talcottville. Connecticut 06066 

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. AND YOU MAY ALSO HAVE OTHER 
RIGHTS. WHICH VARY FROM STATE TO STATE 
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BRANCHEMCO 

INC m «f If ©at ment Ovtaion 

8286 W«tl«ffi v\»y Cilcta 
Jacksonville Fi>»ida 322 1 6 
( 904 ) ’3 » « 184 


KNG INHERING 

AND 

PRODUCT DATA 


CORROSION INHIBITORS FOR 
CLOSED WATER SYSTE !S 


General 

To provide a corrosion inhibitor for total corrosion 
protection in a hot or chilled water closed system, 
the selection depends on water quality, type of seals, 
and component metals in the system. The product 
recommended for your system is circled. 

Branchemco 266: A liquid buffered chromate. Use at 

150 ppm where mechanical seals are present. 

^Branchemcq 241 P* A non-chromate liquid type inhibitor 
for clc >t and chilled water systems. This is 

primarily a blend of sodium nitrite, sodium borate, 

2-MBT, and solublizing materials. Use at 6 pints per 
100 gallons, or/and 8 gallons per M gallons. 

Chemical Balances: 

800 - 1000 ppm: N 02 
80 - 100 ppm: 2-MBT 

Bra:;chemco 243: Powdered phosphate based corrosion 

inhibitor for closed systems. Control at 4000/6000 ppm 
T-PO 4 . Prefer to use soft water for make-up, but if not 
available then system will require periodic manual blow- 
down for removal of sludge. This product is manufactured 
from only food codex grade materials, and should be used 
in all closed water systems where there is potential for 
a leak into food. 

This treatment is compatible with glycol systems. In all 
food related systems propylene glycol is used. 

The ingredient in No. 243 is approved for use in food 
plant cooling systems by FDA. 

Start at 5 pounds per 100 gallons water capacity. 

A powder version of 241 is available as Branchemco 
240. This material should be dissolved in water or 
glycol mixture before application to the system. 


Revised 3/17/78. 
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Laboratory Precedin' 


NITRT TK (ND 2 ) 


Control Range: 800 - 1000 

1. Measure a 50ml sample with a clomi 50ml graduated 
cylinder. 

2. Pour into a clean casserole. 

3. Add one drop Nitrite indicator, swirl to mix. 

4. Add Cerric Sulfate from tire buret intil the color 
changes from orangish red to light blue or clear, 
and remains light blue or clear for 15 seconds. 

5. Read the buret. 

6. The nitrite (N0 2 ) in the sarplc in ppm (ug/L) is 
equal to the buret reading times 50. 

EXAMPLE: 

For a 50ml sample: The buret reading is 10.6ml then the 

nitrite (N0 2 ) is: 

10.6ml x 50 530 ppm 

ACTION: 

A. If Nitrite value is less than 800 pjm (mg/L) then add 

Rranchemco No. to the systems. 

B. If Nitrite value is greater than 1000 ppm (ng/I.) then 

do not add any Br.uiehemeo No. to tlu? system. 

REAGIOTS & APPARATUS: 

10037 Nitrite Reagent 

10036 Cerric Sulfate Titrating Solution 

P-130 Graduated Cylinder, 50ml 

10131 Casserole 

P-516 Stirring Rod 

10075 Biuet Automatic 25ml 

OPTIONS: 

10086 Stirring Plate 

P-517-0006 Stirring Bur 


BRANaer.0, INC. 

8286 Western Way Circle D-9 
Jacksonville, Florida 32216 
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CROSS CONNECTION CONTROL 


• INSTALLATION 

• FIELD TESTING 

• MAINTENANCE 


i 

WATTS Rl LATOft OMPANY I* LAWRENCE. MASS. USA 

i - v r 4 / k 1 1 Gl OU< » *. r t HSMIRf . ENGLAND 

KUtnut.t* »' #'</* t m • n > t • • r • ' »>• inut < .*<*»/ / u *■ va/vt's and rontrots 





Basic Installation Instructions 


A. WATTS Series 700 Deuble Check Valve may be 

Installed In either a vertical or horizontal position, if 
Installed vertically, the direction of flow must be 
vertically "down". 

B. They should always be Installed in an accessible 
location to facilitate testing ana servicing. 

C. Pipe lines should be thoroughly flushed to remove 
foreign material before installing the unit. A strainer 
should be installed as shown, ahead of backflow 
preventers to protect discs from unnecessary fouling. 

CAUTION: Do not install with strainer when backflow 
preventer is used on seldom-used water lines which are 
called upon only during emergencies, such as fire 
sprinkler lines, etc. 

D. lt is important that Series 700 be tested periodically 
in compliance with local codes, but at least once a year 
or more often depending upon system conditions 

E. For Indoor Installations, It is important that the 
device be easily accessible to facilitate testing and 
servicing. Fig. 1. 

F. In an area whara freezing conditions do not occur, 
Series 700 can be Installed outside of a building. The 
most satisfactory Installation is above ground and 
should be installed in this manner whenever possible 
Fig 2 

It is generally recommended that backflow preventers 
never be placed in pits unless absolutely necessary and 
then only when approved by local codes. In such 
cases, a modified pit Installation is preferred. 

O. An optional Installation of Series 700 is the use of 
two or more smaller size devices piped in parallel to 
serve a larger supply pipe main. This type of 
installation Is employed whenever It Is vital to maintain 
a continuous supply of water and where interruptions 
for testing and servicing would be unacceptable. It also 
has the advantage of providing increased capacity 
where needed beyond that provided by a single valve 
and permits testing or servicing of an individual valve 
without shutting down the complete line 
For a two-valve Installation as shown, the total 
capacity of the devices should equal or exceed that 
required by the system . See table 1 . 

TABLE 1 

Table ihcwt number of smaller si/e devices of same 
size required to meet capacity of a single large valve 

CAPACITY REQUIRED FOR SYSTEM 



WATTS 

ki _ inn 



OUTSIDE THE BUILDING, MAIN LINE 

Figure 3 


50 G P M. 

100 GPM 

150GPM 

200 G P M 

250 G P M 

300 GPM 

Two V' 
Devices 

Two r 
Devices 

Two IV 
Devices 

Two IV 
Oevices 

Two r. 
Oevices 

Two IV 
Devices 



AGE IS 1 
OF POOR QUALTTY 
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Field Testing Procedure 



! FSl COCK I 

Series 700 DOUBLE CHECK VALVE ASSEMBLY 

NOTE: Leaky shutoff valves will givt* erroneous test results and should he verified before testing 
the check valves 

A. Tost of* Check Valvo No. I 

PURPOSE: 

To test check valve No. 1 for tightness against reverse flow. 

REQUIREMENT: 

Valve must lie tight against reverse flow under all pressure differentials. 

STEPS: 

1. Install sight tube in Test Cock 3. Open Test Cock 3 and allow wa:er to fill the tul>e to the top 
Use a tutie length of at least 42 inches. This will provide a head of 1 Vi PSI. Close Test Cock 3 

2 . Close Shut off Valve No. 2. 

3. Close Shutoff Valve No 1. 

4 . Open Test Ctck 3 

5. Open Test Cock 2. The water should maintain its position in the sight tube. If it slowly drops 
and runs out through Test Cock 2, the check valve No. 1 is leaking and must In? serviced. 

11. Test of* Chock Valve No. 2 

PURPOSE: 

To test check valve No. ? for tightness against reverse flow. 

REQUIREMENT. 

Valve must he tight against reverse flow under all pressure differentials. 

SI EPS: 

1. Install sight tube in Test Cock 4 and fill with water as before. 

2. Open Test Cock 1. 

3 . Open Test Cock 3. The water should maintain its portion in the sight tube If it slowly drops 
and runs out through Test Cock 3, check valve No. 2 is leaking and must be serviced 
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Service, Replacement Parts and Maintenance 


DISASSEMBLY OF No. 700: 

1. Remove the No 700 head from the line (unnn nuts and 
adapters remain in the line). 

2. Remove inlet adapter bolts. 

3. Remove the adapter and "O" ring Lift out the first 
check module and "0" ring 

4 . Disc can be exposed for cleaning by maintaining pressure 
on disc holder stem to overcome spring preload 

5 To remove the outlet adapter and second < heck assembly, 
repeat steps 2 and 3. 

6. The check module can be disassembled by removing lock 
nut while maintaining pressure on the disc holder stem. 
Disc can now be cleaned, or replaced 


NOTE: First check module and second check module aie 

identical and can be interchanged Inlet and outlet adapter? 
and "O" rings are also identical and can lx* interchanged. 


REASSEMBLY OF No. 700: 

7. Place the check valve washer and spring over the stem, and 
place the seat casting over the stem Push down to 
compress the spring until stem projects beyond the seat 
ring. 

8. With stem protecting out, place the disc washer on the 
stem Place the disc holder with the rubber disc on the 
stem Thread on the lock nut, tighten the lock »* i! 
securely while holding the head of the stem 

9. Repeat steps / 8 for assembling the other check module. 

To assemble the inlet side of the valve, place the "O" 
ring in the body, take either check module and align the 
tabs of the check module with the slots in the body 
(Note: Tabs on check module prevent mtsassembly of 

the check module with relation to the direction of flow). 
The spring end of the module will be out of the body 
on the inlet end 

10. In assembling the outlet side of the valve, repeat above 
procedure However the spring end of the module will tie 
in the body. 

11. Place “O" ring on check module. Place the adapter on 
the check valve module, insert bolts and tighten 


IS-700-1 7710 



WATTS REGULATOR COMPANY • LAWRENCE, MASS., U.S A. 

TORONTO, CANADA GLOUCESTERSHIRE, ENGLAND 




Manufacturers of the largest and most complete line of plumbing and h • ating safety valves and controls. 


LIMITED WARRANTY Walt* Raoul*' >' Company «Miunh c*rh product again*! d< *cli m matanal and wor*man*h.p fo» a 

panod ol on# y««r from tha da** of or m-hI *hipmant in *ha n*mt of *uc.h -lalai »* witr ' *ha warranty panrfl tha Company * i 

*1 ilt option. rtpUc* or racondihoi 'ha product without rhaiga This fth«H con*' fa the ♦ «ciu»'vr mmady tot braa< >t 

warranty and tha Company *hall not • ratpontibla tor any nr irianta* or contaquant 'lamao***- 'Clud y without limit*'.' n ] A? 

d.imugns or othm ro»h insulting !• n labor rhargan dnlayv vandahtm uagfigr * lou'mg cau- *■ *4 by foraign mate"#' 

d.»m#g». trom adv*'*a wa'ar /air cond • n* thamical* or any mhar cifCumttanr#** » . ahu h inn Ci n p.« , has no control »• * 

w irranty than bn invalidated by any hut a miaut* rmnappbratron or improper in lation o* tha f dud THE COMPANY 

MAKES NOOTMf M WAMHANTIES F ME SS OR IMPI If !M . f.» PE AS PROVIOE 0 IN (SUM t D VN AMhANTY PRlNtl IN A 




PUSH BUTTON 
& SELECTOR SWITCH KITS 


S0.HD34«M 

( •* Hm •* C l*«» 

U & 40 OPEN & NEM A 1 
00.0.1. 1F.U 
DECEMBER 1972 


WIRING DIAGRAM 


PUSHBUTTON 

STATION 

STA«T STOP 


TO SUPPIY 
12 



Pig. 2 


Sf UCTO* 
SWITCH 


TO SUPPIV 
12 


OFF HAND 





E 


zS 

Cy H O — 


1 1 i 



Ln 

' i ' 



PltOT 

SWITCH 


Fig. 3 



SELECTOR SWITCH 


TERMINAL 3 


TERMINAL 1 



PUSH BUTTON 

f ""Tl 1 

startFstopH 


i i 

-a 



> i 


TERMINAL 1 


Fig. i 

CAUTION - Be sure power is disconnected before remov- 
ing the enclosure cover. 

A Mount pilot controls on starter as shown in Fig 1, 
using *he two captive self-tapping screws 

B Use red wire in kit and make connections as shown in 
wiring diagram. 

PUSH BUTTON XIT 50D54688 START-STOP (Fig 2). 

a. Connect push button terminal 1 to starter terminal 1 
with long jumper. 

b. Connect push button terminal 2 to starter terminal 2 
with short jumper. 

c Connect push button terminal 3 to starter terminal 3 
with long jumper. 

SELECTOR SWITCH KIT 50D25168 2 position 

a Connect selector switch to starter terminal 1 and 3 
as required for application. 

SELECTOR SWITCH KIT 50D54773 3 position. (Fig. 3). 

a. Connect selector switch terminal H to starter ter- 
minal 1. 

b. Connect selector switch terminal C to starter ter- 
minal 3. 

c. Connect one terminal of the pilot control switch 
(pressure switch, thermostat, etc.) to terminal 1. 

d. Connect the other side of the pilot control switch 
to selector switch terminal A. 

NOTE: When using a NEMA 1 enclosure, remove the 
knock-out in the covet. 


FURNAS ELECTRIC COMPANY ■ batavia. Illinois 
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REPLACEMENT PARTS 


MAGNETIC CONTROLS 



• 'fty* ^ 
• \ * 1 


*.1. N. U-OCF 


Cal. No or C*OM WiM 

14BF, I4CF, I40F, I4IF 
40BF, 40CF, 4 OOF. 40IF 

00, 0, 1, IF, A 1»« 






SEPTEMBER 1975 


f. * '' f / 1 

g ft 1 


OHItilNAL PAU 

of poor qual n> 









PART 

NUMMR 


ITIM 


PART NAMI 



Mif 
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SJm 00 

SlB« 0 

S.m 1 

Sis* IP A IV* 

A 

Contacts & Spring, One complete pole - ^Joc k 1 e 

75BF14 

75AF14 

7501 4 
75AM 4 

750FI4 

75AF14 

75EF14 

75AF14 

B 

Cross Arm (less contacts) 



D54670-001 

0546 ’-J 001 

054670-001 

054670-001 

c 

Cross Arm Base 




054873-001 

054873-001 

054873-001 

054873-001 

D 

Cross Arm Springs 



024826-001 

024826-001 

024826-001 

024826-001 

E 

Cross Arm Screw 



D2501 3-001 

025013-001 

D25013-001 

025013-001 

F 

Contact Board Cover 



073062-001 

073062-001 

073062 001 

073062-001 

G 

Contact Board (less contacts) 



D73 116-022 

D73 1 16-021 

073116-02) 

073116-021 

H 

Armature Spring Clip 



0248 17-001 

0248)7-00 

D24J 17-001 

D248 17-001 

J 

Magnet and Armature 



025551-001 

D25551-001 

025551-00) 

025551-001 

K 

Contact Board Screw 



D24827-00I 

D24827-001 

024827-001 

024827-001 

L 

Base 




073060-001 

073060-001 

073060 001 

073060-00’ 

M 

Coil 60 Hr. 1 10-1 20/ 208-240 Volts 50 Hz. 110 Volts 

75D73070A 

75D73070A 

75D73070A 

75D73070A 


208 240 440 480 Volts 220 Volts 

75D73070C 

75D73070C 

75D73070C 

75D73070C 


550-600 Volts 550 Volts 

75D73070E 

75D73070E 

75D73070E 

75D73070E 

N 

Coil Spring Clip 

Melting alloy (std ) 

r 1 

Pole 

48DC1IA2 

48DC11A2 

48DC11A2 

48EC1 1A2 



s 3 

Pole 

48DC3IA2 

48DC31A2 

48DC31A2 

48EC31A2 


Overload Relays 

Standard Bimetal 

r i 

Pole 

48DC17AA2 

48DC17AA2 

480C17AA2 

48EC17AA2 

P 

[3 

Pole 

48DC37A2 

48DC37A2 

48DC37A2 

48EC37A2 



Amb. Compensated Bimetalj 

M 

Pole 

48DCI8AA2 

48DC18AA2 

48DC18AA2 

48EC18AA2 

_ 


[3 

Pole 

48DC38A2 

48D038A2 

1 48DC38A2 

48EC38A2 


NOTE: When ordering replacement parts, give catalog number of control and part name and number. 


FURNAS ELECTRIC COMPANY 


BATAVIA. ILLINOIS 
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FURNAS 
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OPMATING INSTRUCTIONS A PARTS LIS! 

AC MAGNETIC MOTOR STARTERS SIZES 

MODELS 5 XI 50- 5 XI 51- 5 XI 52- 5 XI 5 3A , 
5X154 A-5X155A-5X156A - 5X245A 


ELECTRIC MANUFACTURING 


CHICAGO 60046 


n 

i 


HOI DING 

IN 1 f HI OCK 





& 1 A 1 IONAHV 
CONI AC 1 
SC HEWS 
1 

MOV AMI 
CON t AC 

\ 

..l 

TS 


MAI IONAHV 
CONI AC IS 

I 



/ COVER 


SEPT . II t% 


HI SI? i AT* J 


ME ATI R Si Ml W* 

Auto Hurl -» / 

Position \ / I* 

MM. 

HI SI I 


— ~ 7 \ 
r 

^9 


U 


Hum «•%•!—* 
Politico (Shown) 


ADJUSTING 

KNOB 




CON T AC 1 

^Silav°*° 1 Nnwwrs 

COVER 

BASE ASSFMBLY 

CONTACT CARRIER 
ASSEMBLY 



/ 

OVERLOAD 

RELAY 




0 X 

^PCUC. IN i ON I MO| 
T t It M l N A l S 


n j d j s Li 

.S 3 

REPLACEMENT 
CONTACT KIT 



SMOm VVIRI 

••Z" 


r. 


LONG WIRE 

** V ** 


HIGH VOI 1 AGE 
CONNECTION 


LOW VOLTAGE 
CONNECTION 


RENEWAL PARTS AND ACCESSORY KITS 


MAGNET COIL 60 Hi 

115 208 730 VOLTS 
708 230/440 460 VOLTS 
74 VOLTS 
170 VOLTS 
600 VOLTS 

t ON T AC I Ml 
(3 POLE S ET) 

OVt Ml ('AD mi l AY 

(HAND AUTOMATIC 
HESf T TYPE! 


NT M A 
SlZf 00 
5X15JA 


NEMA 
SIZE 0 
5X150 
5X1 54 A 


VC MA 
SIZE 1 

5XI55A 


NEMA 
i/l 1 

bX 15? 


NEMA 
SIZE IN 
5X745A 


NEMA 
SIZE 7 
5X156A 
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NOTE FOR OTHER ACCESSORY KITS. SUCH AS COVER MOUNTED PUSHBUTTONS. 
SELECTOR SWITCHES OR REMOTE ST AR T STOP b I AT IONS, CONTACT YOUR 
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MAINTENANCE INSTRUCTIONS 


Before connecting to powi r supply, nunujlly operate movable contact center assembly (by pushing 
on the contact carrier end posts) to assure free movement. 

MAIN CONTACTS 

Disconnect all power before removing cover and working on starter. 

Inspection: Push cover clips outward and remove contact cover. All por tions of all contacts are 
now visible. 

Replacement: Remove cover. Slide out movable contacts. Loosen stationary contact screws and 
lift out contacts. Replace in reverse order. 

ALL STATIONARY CONTACT SCREWS MUST BE TIGHTENED. COVER AND COVER CLIPS 
MUST Bl IN PLACI BSPORI MAONIT COIL IS SNKROIZEO COIL PAILUM MAY OCCUR 
IF STARTER IS ENERGIZED WITH CONTACT COVER REMOVED. 

MAGNET COIL REPLACEMENT 

Remove cover. Loosen six (6) stationary contact screws. Pull out carrier assembly (all contacts and 
screws will remain captive in assembly). Disconnect coil lumper wires from terminals and pull out 
coil. To replace with dual voltage coil, feed lumper wires through hole in base assembly and plug in 
coil, connect long jumper wire to terminal “Y " and short jumper wire to terminal “Z" for low volt- 
age control, or connect both lumper wires to terminal **K 00 tor high voltage control (see pictures on 
front of this sheet). To replace with single voltage coil, simply plug coil in, no jumper wires are 
necessary. 

OVERLOAD RELAY 

Removal: Remove single screw attaching overload relay to the power circuit and merely unplug the 
relay. To replace the relay, reverse the procedure. 


The overload relay is supplied with control terminals which are plugged into a pre wired base. No 
control wire connections are required 


The overload relays are normally shipped without heaters R emove heater screws, insert heaters in 
pockets and re tighten heater screws. If a center heater is being added to a. t existing installation, 
original heaters may require replacement refer to heater chart 

Reset positions: The normal position of the reset slide is “hand reset Overload relays can be con 
verted to “automatic reset" in the following manner Lift the reset selector and place it in the “auto" 
slot 

Trip current adjustment: The normal position of the adjustment knob is 1^0%. The trip current can 
be lowered by turning the adjustment toward the 85% setting and ran*»d by turning the adjustment 
knob toward the 1 15% setting. 


GENERAL MA'NTENANCE 

Dayton starters are thoroughly tested and carefully inspected prior to shipment from the factory. 
The dual voltage coils are factory connected for opei ation on 208 230 volts. Changing this coil 

connection, if necessary, is the only adiustment that might be required before placing the starter 
in service Under normal operating conditions the only maintenance precaution recommended is to 
keep parts free from excessive amounts of dirt, oil or grease, paying particular attention to contacts 
and magnet faces for safe, quiet operation Terminals should be checked for tight connection. When 
contacts become worn or pitted more than half way through, they should be replaced Silver cadmium 
oxide contacts should not be filed A silver contact, even though badly oxidi/ed, will still be a good 
conductor. 


IN No 406530 (Reverse side) 
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PEUFQtMANCE ; SPECIFICATIONS 
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DIFFERENTIAL GAUGES 

4W ms 

"Ibex* k*uk«\ arc uxed cxlenxivrly in imJuxtn.it. 
transportation and marine applicaltonx xxhrrc a 
direct indication of the prexxure diffcrrnii.il 
between txxo prexxurex ix dexired. 

Such differential indicat ion x are exemplified by 
inlet and outlet prexxure in a filter xyxtem; 
prexxure at different poinlx in a brake xyxtem. oil 
prexxure at the intake and dixcharge portx of a 
pump, boiler and back prexxure on marine or 
locomotive boderx. 


SPECIFICATIONS 

. ■ 'T'.'V* 

DtALSITf : 4 V»" 

CASE- Phenolic, black 

flINQ: Brass, snap, black finish 

WINDOW: Acrylic 

POINTER: Micrometer adjustable with positive lock 
and white finish 

DIAL: Steel, black background with white markings 

MOVEMENT: Made of dissimilar materials to reduce 
friction and wear Overpressure stops 

BOURDON TUBES: Phosphor bronze 7V*-0-7V* psi 
or 0-15 psi: 15-0-15 or 0-30 psi; 30-0-30 or 
0-60 psi; soft soldered Higher pressure ranges 
utilize silver brazing Bourdons linked in 
opposition to each other through movement 
mechanism to provide differentia' reading 
between two variables 

CONNECTION: W ANPT. brass, side by side 

ACCURACY: ±2% of span 
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REPRESENTED BY: 
CONTROL CENTER. INC. 
1013 E. Montana Street 
Orlando, Florida 32803 
Phone: (305) 896-6831 
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MODEL 820 FLOW TEST KIT 




COMPACT, LOW COST 
DIFFERENTIAL PRESSURE 
FLOW TEST KIT 
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2 1/2 DIAL GAUGE 
0-2 TO 0-100 P8ID RANGE. 
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The Model 620 is e compact, low coat flow teat kit for monitoring and aetting flow rataa thru orifices, ven- 
turis. adjustable restrictions, pitot tubes or other flow devices-or anywhere differential preesurs measure- 
ments may be required in the field. The pressure gauge is a Mid-West Model 120. with a 2*1/2 inch dial. 
Prassure Ranges are available from 0-2 to 0*100 paid £0*0.14 to 0-7.0 Kg/cm'*J. 

The gauge is installed in a compact, rugged carrying casa of tough plastic material and is supplied complete 
with five foot long flexible hoses for connecting to the flow device. The Model 120 gauge is a free floating 
piston gauge and has a very small but continuous purge flow across the piston, and separate bleed<lrain 
valves normal for flow tost kits are not required. 
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MODEL 820 FLOW TEST KIT 


SPECIFICATIONS: 

• Pressure Range ■ See Table 

• Working Pressure • 500 psi maximum 

• Working Temperature - 200 F maximum 

• Hoje Connections • Very Flexible, Buna N 

Liner, Neoprene Jacket, with Knurled 
Swivel End (Quick Connect) Fittings for 
1/4 Male Flare Tube Connections -6 foot 
length. 

• Fluid Media • Gases or Liquids Compatible 

with: Nylon: Buna N Rubber: Brass: Alum* 
inum. Stainless Steel. 


STANDARD DIAL RANGE 
RANGE ACCURACY 

0 • 2 PSID 4 0.1 

0 - 5 PSID ± 0.2 

0-10 PSID 4 0.3 

0-15 PSID 4 0.4 

0 - 20 PSID 4 0.5 

0 • 25 PSID 4 0.7 

0 • 30 PSID * 1.0 

0 - 50 PSID 4 1 .5 

0 • 75 PSID 4 2.0 

0-100 PSID 4 2.5 

0-60 H 2 0 4 3.0 

0-135 HjO 4 6.0 

Square Root and Metric Scales available 




0*30 PSID 
0*50 PSID 
0 • 75 PSID 
0* 100 PSID 
0*60 H 2 0 
0 • 135 H 2 0 


Note * Most Ranges available mdual scale (English & Metric Equivalent) at no additional charge. 

REPRESENTED BY 
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